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PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES CF HFALTH
RECOMBINANT DNA ADVISORY COMMITTEE

MINUTES OF MEETING!

JUNE 1, 19684

The Recanbinant DNA Advisory Camittee (RAC) was convened for its thirtieth
meeting at 9:00 a.m. on June 1, 1984, in Building 31, Conference Room 6,
National Institutes of Health, 9000 Rockville Pike, Bethesda, Maryland 20205.
Mr. Robert Mitchell (Chair), Attorney at Law in California, presided. In
accordance with Public Law 92-463, the meeting was open to the public fram
9:00 a.m. to 3:30 p.m. The meeting was closed to the public from 3:30 p.m.
to 5:25 p.m. for review of proposals involving proprietary informmation. The
following were present for all or part of the meeting:

Committee members:

Barbara Bowman Wolfgang Joklik Fred Rapp

Royston Clowes Arthur Landy Mark Saginor

L. Albert Daloz Myron Levine John Scardalios

Nina Fedoroff Gerard McGarrity Frances Sharples

David Friedman John McGonigle LeRoy Walters

Susan Gottesman Robert McKinney Pieter Wensink

John Harvin Robert Mitchell Anne Witherby

King Holmes Thamas Pirone William J. Gartland, Jr.

" {Executive Secretary)
A committee roster is attached (Attachment I).

Ad hoc consultants:

George lacy, Virginia Polytechnic Institute State University
David Pimentel, Cornell University
Anne Vidaver, University of Nebraska

lThe RAC is advisory to the NIH, and its recammendations should not be considered
as final or accepted. NIH action on two of these recammendations was published
in the Federal Register on September 13, 1984 (49 FR 36052). The Office of
Recanbinant INA Activities should be consulted for WIH policy on specific issues.
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Non-voting merbers:

William Beisel, Department of Defense

Howard Berman, Veterans Administration

John Cox, Department of Cammerce

Jack Fowle, Environmental Protection Agency
Morris Levin, Envirommental Protection Agency
Herman Lewis, National Science Foundation
Hernry Miller, Food and Drug Administration
Sue Tolin, Department of Agriculture

William Walsh, Department of State

National Institutes of Health staff:

Stanley Barban, NIAID
Mamel Barbeito, OD
Emmett Barkley; QD
Becky Connors, NIAID
Irving Delappe, NIAID
Thomas Flavin, NIAID
leslie Fink, NICHD
Susan Gerhold, OD
Rosalind Gray, OD
Bowen Hosford, OD
John Irwin, OD
Rachel Levinson, OD
Stanley Nagle, NIAID
Don Ralbowsky, OD
Bernard Talbot, NIAID

Other

Stanley Abramson, Environmental Protection Agency
Joan Alper, Bicmetric Research Institute

Bonnie Ashbaugh, Industrial Biotechnology Association
Yvorne Baskin, Sclence Writer

Ralph Benzinger, National Science Foundation

Fred Betz, Envirommental Protection Agency

Robert Birmk, Enviromment Protection Agency

Irene Brandt, Eli Lilly and Campany

Winston Brill, Cetus Madison Corporation

Bradley Brockbank, ICF, Inc.

Steve Budiansky, Nature Magazine

Patricia Campbell, Uniformed Services University of the Health Sciences
Margaret Champion, Genetics Institute

Chia Chen, OSHA, Department of Labor

Jeff Christy, Blue Sheet, FDC Reports, Inc.

Michael Crcss, New Scientist Magazine

Mary Ellen Curtin
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Ellen Daniell, University of California, Berkeley

Charles Eby, Monsanto Company

Gershon Fishbein, Environews, Inc.

John Galet, Schering-Plough Corporation

David Gelfand, Cetus Corporation

Harvey Giss, Litton Bionetics

David Glass, BigTechnica Internmational, Inc.

Alan Goldhammer, Industrial Biotechnology Association

Dan Greenberyg, Science and Government Report

Carol Gronbeck, Genentech, Inc.

Marlin Harmon, Tech S Corporation

Zsolt Harsanyi, E. F. Hutton

Judy Hautala, Genex Corporation

Kathleen Henderson, Miles Laboratories, Inc.

Philip Hilts, Washington Post

Ann Hollander, Environmental Protection Agency

Randall Holmes, Uniformed Services University of the Health Sciences
Marian Hunt, Hunt Reporting Company

Evelyn Hurlburt, Johns Hopkins University

Nicholas Seay, Isaksen, Lathrop, Esch, Hart, and Clark

Dorothy Jessop, Department of Agriculture

Irving Johnson, Eli Lilly and Campany

Judy Johnson, Library of Congress

Larry Johnson, AMGen

Mary Jane Johnson, Pall Corporation

Roger Johnson

Chris Joyce, New Scientist Magazine

Alan Kaplan, Attorney

Geoffrey Karny, Finnegan, Henderson, Farabow, Garrett, and Dunner
John Keene, Abbott Laboratories

Lorraine Kershner, Office of Assistant Secretary for Health, HHS
Rihito Kimra, Kemnedy Institute

E. L. Korwek, Keller and Heckman Law Offices

Margaret Kriz, Bureau of National Affairs, Inc.

Steve lLawton, Pierson, Ball, and Dowd

Jane MaGee, Agrigenetics

Kenneth Martinez, Natjional Institute for Occupational Safety and Health
Carl Mazza, Environmental Protection Agency

Mary Ellen McCarthy, McGraw-Hill Publications Gcmpany

James McCullough, Library of Congress

Kim McDonald, Chronicle of Higher Education

Marylin McDonald, Foundation on Econamic Trends

Gerald Mercer, Miles Laboratories, Inc.

Jeffrey Meyer, Cleary, Gottlieb, Steen, and Hamilton

Julie Miller, Science News

Bernie Mlynczak, Monsanto Camparny

wWilliam Math, Eli Lilly and Campany

Robert Nicholas, Cammittee on Science and Technology, U.S. House of Representatives
Gary Noble, Centers for Disease Control
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Colin Norman, Science Magazine

Jerry Norman, Gist-Brocades Fermentation Industries
Alison O'Brien, Uniformed Services University of the Health Sciences
Vinson Oviatt, World Health Organization

C. W. Pettinga, Eli Lilly and Campany

Stephen Pijar, Food and Drug Administration
Tabitha Powledge, Biotechnology Magazine

Harvey Price, Industrial Biotechnology Association
Jeremy Rifkin, Foundation on Econamic Trerds
Monica Riley, American Society for Microbiology
Jane Rissler, Envirommental Protection Agency
Marvin Rogul, The Rogul Group

Harold Schmeck, New York Times

Mark Segal, Envirommental Protection Agency

James Seligman, Centers for Disease Control

Janet Shoemaker, American Society for Microbiology
Arthur Stern, Environmental Protection Agency
Trevor Suslow, Advanced Genetic Sciences, Inc.
Laura Targley, Bioscience

Jeff Trewhitt, McGraw-Hill World News

lLidia Watrud, Monsanto Caunpany

James Wu, Hoffmann-LaRoche, Inc.
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Il’l

CALL TO ORDER AND OPENING REMARKS

Mr. Mitchell, Chair, called the meeting of the Recarbinant DNA Advisory
Comuittee {(RAC) to order. Mr. Mitchell said the RAC had been convened in
accordance with the April 24, 1984, Federal Register (49 FR 17672) announce-
ment to review those items described in that announcement. Dr. Gartland
informed Mr. Mitchell that a quorum was present.

Mr. Mitchell welcamed six new camittee menbers: Dr. Barbara Bowman of the
University of Texas; Dr. Thamas Pirone of the University of Kentucky:

Dr. Fred Rapp of the University of Pennsylvania; Dr. Frances Sharples of
Cak Ridge National Laboratory; Dr. LeRoy Walters of Georgetown Unhiversity:
and Mrs. Ann Witherby of Boston, Massachusetts.

Mr. Mitchell also welcaned three ad hoc consultants to the RAC: Dr. George
Lacy of Virginia Polytechnic Institute; Dr. David Pimentel of Cornell
University; and Dr. Anne Vidaver of the University of Nebraska.

Mr. Mitchell said in order to move expeditiously on a full agenda he would
recoagnize individuals in the following order: primary reviewers; other
RAC members; ad hoc consultants to RAC; non—voting representatives to RAC:
RAC's administrative staff; members of the public who submitted written
documents or camments; and finally other members of the public who wish to
caweent. Mr. Mitchell suggested members of the public indicate their wish
to be recogmized to staff to facilitate the process.

MINUTES OF THE FEBRUARY 6, 1984, MEETING

Mr. Daloz said he found the minutes (tab 1166) of the February 6, 1984,

RAC meeting to be in order and noved approval. He also corgratulated

Mr. Mitchell, Dr. Gartland, and Dr. Talbot for having conducted a very clear
meeting. Dr. Harvin concurred and seconded the motion.

Dr. McKinney moved that tab 1147, a letter from Drs. David Pramer and
Harlyn O. Halvorson of the American Society for Microbiology (ASM) dealing
with the paper by Drs. Giles and wWhitehead [see V. Discussion of Letter
from essman Gore Including Paper on Reassociation of a Modified

Mycorrhiza with the Host Plant Roots in the minutes of the Febrary 6, 1984,

meeting of the RAC] be appended to the mimites of the February 6, 1984, RAC
meeting. Dr. McKinney felt this letter clarified the major issues and
supported the conclusions drawn by Dr. Fedoroff in her February 6 review of
the Giles and whitehead paper. Dr. Fedoroff seconded the motion. By a
show of hands the RAC, with no opposed wotes, voted to append tab 1147 to
the minutes of the February 6, 1984, meeting.

Dr. Fedoroff requested that her name, which had been inadvertently omitted,
be added to the list of RAC members attending the February 6 meeting.
Dr. Walters requested that a typographical error be corrected. Mr. Mitchell
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III.

called for the vote on the motion to approve the minutes of the February 6,
1984, RAC meeting as amended. By a wvote of sixteen in favor, none opposed,
ard no abstentions, the motion carried.

AMENDMENT OF APPENDIX G-~ PHYSICAL CONTAINMENT

Dr. McKinney explained the history of the proposal (tab 11561, 1171) o
amend Appendix G, Physical Containment, of the Guidelines.

The booklet, Classification of Etiologic Agents on the Basis of Hazard
(U.S. Department of Health, Education, and Welfare, Public Health Service,
Center for Disease Control, Office of Biosafety, Atlanta, Georgia 30333),
has served since 1969 as a general reference for laboratory activities uti-
lizing infectious agents. The fourth edition of that bocklet (July 1974)
was incorporated in the 1978 revision of the National Institutes of Health
(NIH) Guidelines for Research Involving Recarbinant DNA Molecules and has
since been a part of those Guidelines as Appendix B.

Now an Interagency Working Group constituted by the Centers for Disease
Control (CDC) and the NIH has prepared a new set of guidelines for labora-
tory research with etiologic agents. These new guidelines are entitled
Biosafety in Microbioclogical and Bicmedical Laboratories. The CDC/NIH
guldelines designate &F categories of biosafety levels for laboratory
operation: Biosafety Levels 1, 2, 3, and 4. These levels are camparable
to the P1, P2, P3, and P4 contaimment levels described in the NIH Guidelines
for Research Involving Recanbinant DNA Molecules.

The CDC/NIH Interagency Working Group proposed that RAC consider recommending
a revision of the description of the P levels in the NIH Guidelines so that
these descriptions would correspond to the biosafety levels set forth in

the document Biceafety in Microbiological and Bicmedical Laboratories.

Dr. McKinney said the P-levels of physical containment described in the NIH
Guidelines were the first clear definition of practices, procedures, and
facility conditions pramuilgated for microbiological research. Dr. McKinney
said the P-levels have served well; however, these designations have been
extended into a nmunber of areas where they are inappropriate. Dr. McKinney
felt institution of a cammon language corresponding to the biocsafety levels
set forth in the document Biosafety in Microbioclogical and Biomedical
Laboratories would aid in eliminating the resultant confusion from these
areas, He anticipated that cammon language describing hicsafety levels
could be implemented in general microbiology laboratories, in recarbinant
[NA laboratories, and in laboratories dealing with oncogenic viruses.

Dr. McKinney said the language proposed in the April 24, 1984, Federal
Register would not substantively change Appendix G of the Guidelines.
Dr. Barkley of the NIH Division of Safety said Biosafety Level 2 (BL2)
differs fraom P2 in six major ways: (1) BL2 specifically gives responsibil-
ity to the laboratory director for establishing a laboratory access policy:
(2) BL2 recognizes the problem of skin contamination; (3) BL2 expands the
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safeguards appropriate for the safe handling of needles and syringes;

(4) BL2 requires a biosafety manual be established to govern actions within
the laboratory; (5) BL2 emphasizes concentration and volume concerns; arnd
(6) BL2 enphasizes the importance of hand washing by requiring a sink in

a BL2 facility.

Dr. Barkley said the proposed Biosafety Level 3 (BL3) differs fram P3 by
three minor modifications: (1) BL3 requires a baseline serum sample from
pecple who will work in the BL3 facility be collected and stored; (2) BL3
requires a biocsafety manual for governing operations within the facility;
ard (3) BL3 requires the laboratory be equipped with self-closing doors.

Dr. McGarrity said the proposal is a very healthy development. He noted
that some '"housekeeping® modifications may be required should this proposal
be accepted by the NIH; the proposed language recommending BL1 contaimment
conditions for exempt experiments under Appendix C differs fram the language
of a proposed modification of Apperdix C to be discussed later in the
meeting., [See IV. Amendment of Procedures for Scale-Up of Organisms Listed
in Appendix C of these minutes. ]

Dr. McGarrity asked Dr. Barkley if the National Cancer Institute (NCI) was
attempting to align language describing conditions for proper handling of
oncogenic viruses with the language of the booklet Bicsafety in Microbio-
logical and Bicamedical Laboratories. Dr. Barkley replied that an NCI
camittee 18 moving to adopt this lamyuage and the assessment philosophy
which enphagizes inhalation hazards as the principal parameter for assigning
BL3 contaimnment. Dr. Barkley said it appears the oncogenic viruses will

be placed in the BL2 category because of the absence of substantive evidence
that any of the retroviruses represent an inhalation risk.

Dr. Landy pointed out that at present the NIH Guidelines have no contaimment
listing assigned for use of oncogenic viruses. He gquestioned whether RAC
should continue to leave the creation of such a listing to another agency
or develop its cwn classification for ancogenic viruses.

Dr. McGarrity asked if the language of the proposed Appendix G revision
had been taken in toto fram the COC/NIH booklet. Dr. Barkley replied that
the descriptions in the CDC/NIH document apply specifically to organisms
shown to cause disease in laboratory workers. In the proposed Appendix G
language, the termms "“infectious agents" or “eticlogic agents" are replaced
by the phrase "organisms that contain recambinant INA molecules.” This
phrase is consistent with the emphasis of the NIH Guidelines for Research
Involving Recarbinant INA Molecules.

Dr. McGarrity referred to the proposed specification in Appendix G-II-A-1-h
for wearing laboratory coats, gowns, or uniforms "to prevent contamination
or solling of street clothes."” He felt a laboratory safety marual should be
more concerned with the prevention of contamination than with soiling of

clothing.
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Dr. McGarrity noted that Appendix G-II-B-3-a-(l) refers to "...harvesting
infected tissues from animals or eggs..." while Appendix G-II-C-3-a refers

to "...harvesting of tissues or fluids fram experimental animals and
embryonate eggs...." The word “infected" is not used in Appendix G-II-C-3-a
even though Appendix G-II-B specifications refer toc the BL2 level of contain-
ment while Appendix G-II-C specifications refer to the more stringent BL3
containment level. Dr. Barkley said both Rppendix G-II-B-3-a-(1) and
Appendix G-II-C-3-a should contain the word "infected."

Dr. McGarrity then referred to the language of Apperdix G-II-D-2-(1) which
requires that:

"Laboratory animals involved in experiments requiring BI4 level physical
containment shall be housed either in cages contained in Class III
cabinets or in partial contairment caging systems (such as Horsfall .
units [11}), open cages placed in ventilated enclosures, or solid-wall
amd ~bottom cages placed on holding racks equipped with ultraviolet
irradiation lamps amd reflectors that are located in a specially
designed area in which all personnel are required to wear one-piece
positive pressure suits.”

Dr. McGarrity said UV irradiation must be regularly monitored to be efficient
ard asked if Dr. McKinney could offer same rationale for the recamendation
for W irradiation. Dr, McKinney replied that Appendix G-II-D-2-(1) refers
to a high contaimment RI4 facility where critical attention is paid to moni-
toring. He said a muber of studies demonstrate the efficacy of UV lamps
attached to animal racks for minimizing aerosol exposure within animal
facilities.

Dr. Rapp regretted the departure fram the P designations. He said it is
easy for cammittees to change the Guidelines to the BL designations; butithe
P designations are now part of a tradition and will undoubtedly continue to
be used. Dr. Barkley agreed that the P designations will probably be refer-
enced for many years. He thought, however, that cammonality of language
and substance in laboratory biocsafety designations is an important goal.

Dr. Rapp asked if "chewing" is considered to be “"eatirg." He also asked

if self-cloaing doors could be spring-loaded or if they had to be electrical.
Dr. Barkley responded that “chewing" is defined as “eating:;" the emphasis

is on keeping things out of the mouth. Dr. Barkley said the requirement

for self-closing doors may be met by spring-loaded devices.

Dr. McKinney referred the FAC to a letter fram Mr. C. Searle Wadley and
Dr. John H. Keene of Abbott Laboratories (tab 1171). Dr. McKinney said
this letter expressed concern that same language in the Guidelines may be
confusing and suggested language be addad to Section III-D—4 to emphasize
the need for appropriate containment for exempt experiments. The letter
suggested exearpt experiments “be performed at the appropriate bicsafety
level for the host or recambinant organism (for bicsafety levels see
Biosafety in Microbiological and Biomedical Laboratcories}." Dr. McKinney
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said there may be potential for confusion in the Guidelines because
Appendix A and Appendix C both list organisms "exempt"” fram the Guidelines.
To address this concern Dr. McKinney suggested the word "exemptions® in
Appendix A be replaced with the word "exclusions." Mr. Mitchell suggested
such a modification in the Guidelines as well as that proposed in tab

1171 would have to be published in the Federal Register for 30 days of
public camment. Dr. McKinney agreed this lssue would be better discussed
at a future RAC meeting.

Dr. McKinney moved adoption of the proposal to amend Appendix G.
Dr. McGarrity seconded the motion. By a vote of twenty in favor, none
opposed, and no abstentions, the motion was carried.

AMENDMENT OF PROCEDURES FOR SCALE-UP QF ORGANISMS LISTED IN APPENDIX C

Dr. McKinney introduced the proposal (tab 1156/1, 1154, 1163, 1173, 1174)
to modify procedures for large-scale operations inwolving organisms
listed in Appendix C. He said the proposed amendment has a lengthy and
canplicated history.

In May 1983, Dr. Irving S. Jchnson of Eli Lilly and Campany proposed that
procedures be modified for experiments inwvolving more than 10 liters of
culture of "exempt" organisms listed in Appendix C of the NJH Guidelines
for Research Inwlving Reconbinant DNA Molecules. In Septenber 1983,

Dr. Max Marsh of Lilly Research lLaboratories offered an alternate modifica-
tion of Appendix C anmd requested it be referred to the RAC large-Scale
Review Working Group. The proposals were reviewed by the RAC at its
September 19, 1983, meeting and referred to the large-Scale Review Working
Group. The Large-Scale Review Working Group met on February 7, 1984.
After evaluating data and discussing the issues, the Large-Scale Review
Working Group proposed the following modifications to the Guldelines:

(1) In Apperdix K~1I-D of Appendix K~II, P1-LS Level, the word
"minimize” wotld be substituted for “prevent."” Apperdix K-II-D
would read as follows:

“Appendix K~II-D. Exhanst gases removed fram a clcsed system or
other primary contaimment shall be treated by filters which have
efficiencies equivalent to HEPA filters or by other equivalent
procedures (e.g., incineration) to minimize the release of viable
organisms containing reocarbinant INA molecules to the enviromment.”

(2) The second paragraph of Appendix C-II, Experiments Involving E. coli
K-12 Host-Vector Systems; Appendix C-III, Experiments Involving
Saccharamyces cerevisiae Host-Vector Systems; ard Appendix C-IV,
Experiments Involving Bacillus subtilis Host-Vector Systems; would
be modified to read as foliows:

“For these exempt laboratory experiments, Pl physical containment
conditions are recamended.®
EX
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{(3) A paragraph would be added following the second paragraph of
Apperdix C-II, Appendix C-III, and Apperdix C-IV. That paragraph
would read as follows:

"For large-scale fermentation experiments Pl-LS physical contain-
ment conditions are recammended. However, following review by
the IBC of appropriate data for a particular hogst-vector system,
same latitude in the application of Pl-LS requirements as ocut-
lined in Appendix K~II-A through K-II-F is permitted."

(4) A reference to Appendix ¢ would be added to the fourth sentence of
Apperddix K~I, Selection of Physical Containment Levels. That
sentence would read as follows:

“The P1-IS level of physical containment is required for large-
scale research or production of viable organisms containing
recarbinant INA molecules vhich require Pl contairment at the
laboratory scale (See Appendix C)."

As a possible substitute, NIH staff proposed an alternate modification of

Appendix K~I, Selection of Physical Containment Levels; the NIH staff alter-

native was published for comment in the April 24, 1984, Federal Register

notice with the working group recammendations. In the NIH staff alternate

S’ modification the following sentence would be added following the fourth
sentence of Appendix K~I, Selection of Physical Contaimment Levels:

"(The Pl-LS level of physical contairment is recammernxded for large-scale
research or production of viable organisms for which Pl is recamnended
at the laboratory scale such ag those described in Appendix C.)*

Dr. McKinney said the working group proposal offers same flexibility in
application while requiring Institutional Bioceafety Cammittee (IBC)

oversight.

Dr. McGarrity concurred with Dr. McKinney's remarks. He said that while he
had not supported Dr. Johnson's original proposal, he was comfortable with
the language ard intent of the working group proposal. He noted that
although the guidelines on laboratory scale experiments have been revised
several times, the large-scale pxrocedures in Appendix K have experienced no
major revisions.

Dr. Wensink said he preferred the alternative lamguage offered by NIH staff
to the working group language offered in item four. He suggested same other
word be substituted for the word “experiments" in the third item of the
working group proposal as these modifications refer not only to experiments
but also to production procedures.

In addition, Dr. Wensink suggested the language of the third item of the
o’ proposal be modified as follows:
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"For large-scale, e.g. greater than 10 liters of culture, fermentation
of these host-vector systeme, Pl-IS physical containment conditions
are recamended. These fermentations require prior IBC review ard
approval. Following review by the IBC of appropriate data for the
particular host-vector system, the IBC may permit more latitude in the
application of P1-LS requirements as ocutlined in Appendix K-II-A
through K-II-F."

Dr. Wensink suggested he would offer a motion concerning these proposed
alterations. Mr. Mitchell agked Ir. Wensink if he would wait until all
camments on the proposal had been heard before offering a motion.

Dr. McKimney felt the word “"experiments” could be applied to large-scale
systema; he felt this word captured the intent of the Guidelines.

Dr. Wensink said he was suggesting the word "fermentations" be substituted
for “experiments” but he could appreciate Dx. McKinney's opinion.

Dr. Miller of the Food and Drug Administration (FDA) said FDA has a great
deal of experience with the oversight of large-scale fermentations. He
said FDA endorses the proposed amendments as they clarify the NIH Guide-
lines and are consistent with FTA's goal of establishing flexible standards.

Dr. McKinney said he would proceed by offering a separate motion on each

proposed item of the working group proposal. He moved acceptance of item
one of the proposal. Dr. Wensirk seconded the motion.

By a vote of twenty in favor, none opposed, and no abstentions, the motion
carried.

Dr. Wensink moved RAC accept the alternative NIH staff language of item
four of the proposed amendment. Dr. McKinney seconded the motion.

By a vote of twenty in favor, none cpposed, and no abstentions, the motion
was carried.

Dr. Wenaink said he would drop his suggestion to eliminate the word
"experiment” in item three. Instead, he moved acceptance of items two and
three with the proviso that the lanquage of the fifth paragraph of Appen—
dices C~II, C-III, ard C~IV be moved to mroposed item three. The language
of Appendices C-1I, C~II1I, and C-IV reads as follows:

‘Large-acale experiments (e.g., nore than 10 liters of culture) require
prior IBC review anxd approval (See Section III-B-5)."

Dr. Talbot pointed out that the status of the requirement for IBC review
of large-scale procedures would be unclear under Dr. Wensirnk's proposed
modification since Dr. Wensink proposes to move this paragraph fram the
exceptions to exemptions section into the exemptions section. Dr. Talbot
mreferred the language proposed by the Large~Scale Review Working Group.
Dr. Wensink agreed to drop his proposed modification. He moved acceptance
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of the proposed langquage of items two arnd three as published in the April 24,
1984, Federal Register announcement. Dr. McKinney secornded the motion.

The RAC approved the motion to accept items two and three as published in
the April 24, 1984, Federal Register by a vote of twenty-one in favor, none
opposed, and no abstentions.

Dr. Landy said he wished to camment for the record; he felt IBC review and
approval should not be required for large-scale experiments involving the
organisms listed in Appendix C.

PROPOSED GUIDELINES FOR SUBMISSICN UNDER APPENDIX L

Dr. McGarrity offered some backgramnd information on the proposed guidelines
(tabs 1156/III, 1164, 1168) for sulmissions under Appendix L of the NIH
Guidelines. Appendix L, Release into the Enviromment of Certain Plants,
specifies conditions under which certain plants may be approved for release
into the enviromment.

Dr. McGarrity said propoeals involving release into the environment of
plants not covered by Appendix L would be reviewed under Section III-A-2
of the NIH Guidelines. These proposals would be subject to review and
approval by the IBC, the full RAC; and NIH.

Dr. McGarrity said RAC recognized the need for some standardized format for
submission of “relevant information under Appendix L."™ The Plant Working
Group, therefore, developed a draft quidance document for investigators
submitting proposals under Appendix L. The draft document was submitted
to the RAC for its consideration at the February 6, 1984, meeting and
camments at that meeting suggested the document should specify additional
information requirements. In response, the RAC Working Group on Release
into the Enviromment met on April 9, 1984, to consider further information
requirements for sukmission under Appendix L. The working group modified
the draft document which was then published for public camment in the
April 24, 1984, Federal Register (49 FR 17672). The document was again
reviewad and modified by the Working Group on Release into the Envirorment
at its May 31, 1984, meeting.

Dr. McGarrity said this modified document entitled Proposed Guidelines for

‘Submissions under Appendix L (distributed at the RAC meeting) deals only

with plants covered by Appendix L. The document does not address other
plants or microorganiams. A similar document addressing field testing of
microorganisms will be drafted in the future.

Dr. McGarrity said data requirements in the document are divided into
three major informational areas: (1) a description of the plant materials;
(2) information regarding the vector and the method of introduction into
the plant; and (3) characteristics and nonitoring of the plants in the
greenhouse ard growth chamber and under field conditions.
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Dr. McGarrity said the guidance document represents a significant develop-
ment in improving submission of information for experiments involving
field testing of plants containing recambinant DNA. He said the guidance
document specifies stamdard information requirements and at the same time
can be modified as the technology develops and evolves. Dr. McGarrity
said the proposals submitted in acocordance with this gquidance will undergo
a case-by-case review as it would be very difficult if not impossible to
devise a standard checklist containing every parameter involved in
environmental release applications.

Dr. Clowes added that the document developed at the May 31, 1984, meeting
of the Working Group on Release into the Environment does not differ
substantively fram the document which appeared in the April 24, 1984,
Federal Register.

Dr. Gottesman said the guidance document should be a document which is
modified as circumstances require; it should not be made part of the NIH
Guidelines.

Dr. Gottesman felt that althouch the guidance document referred to experi-
ments under Appendix L, the types of questions posed in the document would
be pertinent to the review of releases involving microorganisms or other
plants. Dr. Lacy agreed.

Dr. McKinney said formulating concrete inflexible rules is a groes error
as RAC operates in a dynamic area.

Dr. Tolin, the U.S. Department of Agriculture (USDA) liaison representative
to RAC ard a menber of the Working Group on Release into the Enviromment,
said the language of the guidance document is consistent with USDA's role
in the release of plants. She said USDA will continue to work with RAC

in the evolution of this guidance.

Dr. Pimentel said the document is very good. He suggested that other animal
population monitoring also be added to item C-2-d which discusses monitoring
of insect populations and disease.

Mr. Mitchell noted that at the last RAC meeting, Dr. Martin Alexander had
raised same points; he asked Dr. McGarrity if these points had been discussed
by the working group. Dr. McGarrity replied that Dr., Alexander's camments .
were discussed both at the April 9 and May 31, 1984, working group meetings.

Mr. Mitchell recognized Mr. Jeremy Rifkin. Mr. Rifkin said he agreed the
guidance document was a very good beginning. He said that "there should be
same minimum standards and methodology and protocol to lock over deliberate
release experiments.“

Mr. Rifkin said he had learned fram Dr. McGarrity's presentation the working
group would broaden its scope to deal with microorganisms. He said:

s
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"...it seems tO me that it'd be appropriate to develop criterja acroes
the board with a universal standard dealing with both plant release
and microbes."

Mr. Rifkin said "I'm confused about a few things and I'd like some clarifi-
cation." He noted the working group had stated that “the proposals so far
sulmitted for their consideration have anitted information that is considered
minimal and essential...."

Mr. Rifkin said:

"...what concerns me for today is the prcposals this afternoon. One
deals with a plant release into the environment and one deals with a
microorganism. If it's true what this working group is saying, that
the minimum standards——the minimum and essential standards—-have not
yet been developed to consider proposals and approval of proposals,
then I find it hard-pressed to understand how two proposals can be
caning up today, one for plant release and one for a microorganism,
that have not been gsubjected to those minimum standards.”

Mr. Mitchell suggested Mr. Rifkin's comments were out of order at this time
and would be more appropriate when the two proposals were considered in the
afternoon.

Mr. Rifkin asked when "the overall standards and procedures and protocols
for microorganiams” will be sulmitted to the RAC for its review amd approval.
Dr. McGarrity said the "guidance document”" for microorganisms was in a
preliminary stage, but no definite time schedule could be given.

Dr. Gottesman said Mr. Rifkin confused RAC's ability to review a proposal
with the concept of a guidance document for sulmitters which tells an investi-
gator caming to RAC with a prgoosal the type of information to sulmit. With-
out such guidance, an investigator might overlock information RAC considers
important; amd RAC may have to send the proposal back to the investigator for
more information. Dr. Gotteaman said RAC has followed this later procedure in
evaluating proposals and will contime to do s0 if it is not satisfied with
the information submitted to it. Dr. Gottesman said in no situation has RAC
voted approval of a project without concluding it had adequate information.
Dr. McKinney agreed, citing a number of instances vhen requests were returned
to the sumitter for additional data.

Mr. Rifkin asked one additional question. He said:

"Assuming that the cmmittee votes in favor of these recammendations
this morning and assuming it's approved by the Director of the National
Institutes of Health, was there any discussicn in the meetings, or
perhaps sane discussion now, about whether it would be appropriate to
wait until there is a formal approval by the NIH before considering
proposals that would fall under this? Wwhat I'm very concerned about

is the wording, and maybe someone can clarify it, that said that the

- - g

proposals-——and I agsume all of them——sulmitted so far to the group
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have anitted information that is considered minimum and essential for
their approval, and if that's the case I'm wondering if there's been
any discusgion as to whether this should proceed by a vote and by the
Director ckaying it before proposals caning up to the RAC are being
congidered?"”

Dr. Gotteaman replied that Mr. Rifkin was misconstruing the statement about
cmitted information. What this statement referred to is that the earliest
submissions did not contain as much data as the Plant Working Group would
like. It asked for more data; it got the data. It considered those pro-
posals only after the data were supplied and that continues to happen in
the review process. The guidance document for future sutmissions should
in no way irhibit the review of individual proposals already submitted.

Dr. Gotteaman moved that RAC accept the guidance document as a working docu-
ment for investigators preparing submissions under Appendix L. Dr. Fedoroff
seconded the motion.

Dr. McKinney asked why the phrase “if feasible" was included in the language
of item C-1. He suggested the words "as appropriate” be substituted for "if
feasible.” Dr. McGarrity replied that this language was included because if
an investigator were studying plants having a long generation cycle such as
pine trees ard had to follow the regquirement for collecting data for two
generations, the investigator would start the experiment as a graduate
student and camplete it well beyond Social Security age. The phrase "if
feagible” was incorporated to provide flexibility in this respect.

Dr. McKinney replied that the words "as appropriate” met these concerns
nmore appropriately than the words “if feasible." 1In his interpretation,
"if feasible" suggests that if an institution does not have the in-house
capability to generate the requisite informmation they can forget about it.
He suggested the motion be amended to substitute the words "as appropriate”
for the words "if feasible." Dr. Gottesman accepted Dxr. McKinney's sugges-
tion to amend the language ag did the seconder of the motion, Dr. Fedoroff.

Dr. Walters suggested the language of the guidance document be published
as information in the Federal Register.

Dr. Pimentel suggested the language of items C-2-d be amended to mention
monitoring of animals and to read as follows:

"d. specify plant monitoring procedures: frequency; types of data to
be cobtained, including leaf, seed, fruit, or root characteristics;

disease, insect and cther animal population monitoring:*

Drs. Gottesman and Fedoroff said they would accept Dr. Pimentel's sugges-
tion as they saw this document as a working quidance document for submitters
under Appendix L. If animal population monitoring is appropriate for a
particular experiment the investigator should sulmit plans for such
monitoring. If on the other hand it is irrelevant, the investigator need

not develcp such plans. / é-/ O‘
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Dr. Sharples suggested the temm "proposed guidance" be substituted for the
word “gquidelines" in the title so the guidance document would not be confused
with the NIH Guidelines for Research Involving Recambinant [NA Molecules.

Dr. Miller said the guidance document is analogous to a FDA document entitled
Points to Consider in the Production and Manufacture of Pharmaceuticals Usmg
Recarbinant WA Technology. Be suggested the term 'Foints to Consider™

has no regulatory connctation ard might be an appropriate title for the
guidance document. Dr. Gottesman accepted Dr. Miller's suggestion as did

Dr. Fedoroff.

Dr. McKinney suggested the word "requirements" be changed in the last
sentence of paragraph two. Dr. Gottesman amended her motion to change this
sentence to read: "Information to be submitted should include, but not be
limited to:" Dr. Fedoroff agreed.

Dr. Vidaver suggested the termm "as appropriate” be added to the language of
item C-2-d as monitoring procedures may not be necegsary in every case.
Drs. Gottesman and Fedoroff agreed.

By a vote of twenty-two in favor, none opposed, and no abstentions, the

notion as amended was carried. The document as erdorsed by the RAC appears
as Attachment II.

PROPOSAL, TO CLONE SHIGA-LIKE TOXIN GENE FROM E. COLI

Dr. Gottesman introduced the proposal (tabs 1153, 1156/II, 1162, 1165,
1168, 1170) of Dre. Alison O'Brien and Randall Holmes of the Uniformed
Services University of the Health Sciences (USUHS) to clone at P3 contain-
ment the Shiga-like toxin gene of E. ool in E. ooli K-12 host~vector
systems. Shiga-like toxin has activity similar to the activity of
Shigella dysenteriae toxin.

Dr. Gottesman reviewed the history of the proposal. In their first

submission in September 1982, the investigators proposed to clone the
Shiga~like toxin gene in E. coli EKl host-vector systems using plasmid.

cosmid, or lambda cloning vectors. In support of their proposal,

Drs. O'Brien ard Holmes offered the following arguments:

(1} Clinical isolates of E. coli have already been demonstrated to
elaborate large amounts of toxin indistinguishable fram that
produced by Shigella dysenteriae 1 (Shiga). Therefore, the genes
for Shiga-like toxin production are present in the E. coli gene
pool found in nature.

(2) Human volunteers fed large mmbers of Shigella dysenteriae 1
organiams that produced Shiga toxin but could not colonlze the
bowel did not becane ill. Therefore, any accidental ingestion of
the organiem to be mamifactured, a toxin-producing E. coli K-12
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strain that cannot colonize the human intestinal tract, would pose
little hazard to man.

(3) Purification of Shiga toxin in several laboratories and E. coli
Shiga-like toxin in the investigators' laboratory has not identi-
fied any excessive risk fram the aerosolization of toxin that
probably occurs during the process of toxin preparation. In one
laboratory, toxin was isolated fram 500 liters of culture with
only Pl physical contairment.

{4) Shiga toxin is a potent cytotoxin for a subline of Hela cells (a
hunan cervical carcinama tissue culture cell line), but the toxin
has no effect on many other human, monkey, and rodent tissue culture
cells. Therefore, the toxin is quite cell-type specific; and this
limited spectrum of activity suggests that it would be non-toxic
for moet cells in the human body.

(5) Contrary to the old literature, Shiga toxin is not a neurotoxin.
By 1955, it was established that the paralysis observed in rabbits
ard mice (but not monkeys, guinea pigs, hamsters, or rats) when
toxin is given intravencusly is a reflection of the effect of
toxin on the endothelium of small blood vessels, not a direct
effect on nerve cells.

This first submission was summarized in the Federal Register of
September 22, 1982 (47 FR 41924).

One camment on a related issue was received during the camment period.

Dr. K. N. Timmis of the Universite de Geneva suggested that the NIH
Guidelines for Research Involving Recauwbinant INA Molecules as they

relate to the cloning of the Shiga toxin gene be revised. Dr. Timmis
arguad that Shigella and Escherichia are closely related, and that the

NIH recognizes the high degree of relatedness by including these two
genera in Sublist A, Appendix A, of the NIH Guidelines. Dr. Timmis argued,
therefore, that no NIH review should be required (as now specified by
Sec:t:ionLi ITI-A and Appendix F) when the Shiga toxin gene is to be cloned in
Eo CO. K“lz.

The RAC discussed the regquest submitted by Dr. O'Brien at the October 25,
1982, meeting. The caunittee, by a vote of twelve in fawor, none

cpposed,
-ard cne abstention, recammended that the initial experiments be performed

under P4 + EKI oontainment conditions. The NIH accepted the RAC's recam-
mendation that P4 + EK1 contaimment is adequate to contain safely the
experiments proposed by Dra. O'Brien and Holmes and appropriate language
was added to Appendix F of the NIH Guidelines.

In December 1983, Drs. O'Brien and Holmes requested reconsideration of

contaimment levela in view of information which had recently beccme

available. They requested approval at the P2 level of physical containment

for the following reasons: (///Z_,
/
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(1) Epidemiology studies have been performed on over 150 E. c<oli
strains isolated fram human and animal stools. These have shown
that the majority (80%) of the strains made detectable levels of
Shiga-like toxin. Moreover, four of four substrains of the well-
characterized bacterium E. ocoli K-12 were shown to make low levels
of the toxin. -Thus, cloning of the Shiga-like toxin gene fram
clinical isolates of E. coli will not involve the introduction of
a "foreign" toxin into the organism.

(2) Production of low levels of Shiga-like toxin was observed in 2 of
15 normal human gut flora E. coli strains from asymptamatic infants,

(3) Strains of Vibric cholerae and Vibrio parahaemolyticus were tested
and shown to produce the Shiga-like toxin. Thus, the gene(s) for
Shiga~like toxin are present in naturally occurring isclates of the
family Vibrionaceae and not restricted to the Entercbacteriaceae.

In volunteer studies, same of the strains of V. cholerae that
produce Shiga-like toxin did not cause disease. Therefore, the
ability to produce Shiga-like toxin is not equivalent with virulence
in humans challenged by the oral route.

(4) Phages fram two clinical isolates of E. coli have been shown to
control high-level production of Shiga-l1ike toxin in E. coli K~12
host strains by phage conversiocn. Thus, either the structural
gene(s) for the Shiga-like toxin or regulatory genes that control
high-level production of the toxin are present on wild-type phages
fram clinical isolates of E. coli. In this sense, "cloning" of
genes that affect production of Shiga~like toxin onto phage genames
has already occurred in nature.

In addition, the U.S. Cholera Panel of the National Institute of Allergy
and Infectious Diseases (NIAID) recammended that NIH reconsider the ban:

“...on Shiga toxin cloning experiments in contairment facilities other
than P4. This strict requirement will prevent most laboratories
fran deleting the Shiga gene fram candidate V. cholerae and ETEC
vaccine strains. Shiga toxin is now found in many nonpathogenic
E. ooli, including the camen vector host, E. coli K-12."

The request for reconsideration was published in the Janwary 5, 1984,
Federal Register (49 FR 696). During the camment period, a letter was
received from Dr. Werner Arber, the chairman of the Swiss Camnission for
Experimental Genetics, which is in charge of questions related to research
involving reconbinant DNA molecules. Dr. Arber wrote that a Swiss ad hoc
cammittee of experts requested by the Cammission for Experimental Genetics
had reviewed proposed research inwvolving cloning of the Shiga toxin gene
in an E. ocoli host-vector system. Dr. Arber wrote this cammittee had
concluded that:

/3
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"Work with recambinant DNA could not be expected to present a more
severe bichazard than work with the natural pathogens...recent
investigations had shown that a nunber of bacterial strains related
to shigella, in particular E. coli strains, carried genes homologous
to the gene for Shiga toxin...althouch Shigellosis is a serious
disease, it does not repregent a serious danger for an epidemic."

A letter from Dr. Kenneth Timmis of the tniversite de Geneve said:

"An ad hoc canmittee of medical microbiologists specifically constituted
in Switzerlamxi to evaluate the possible danger of cloning in E. coli
Kl2 the gene for Shiga toxin, concluded that the experiment represented
no greater danger than did work on Shigella itself and, as a result,
recanmended P2/EKL contairment eses A different committee
of medical microbiclogists set up for the same purpose in Western
Germany arrived at precisely the same conclusion.”

The RAC reviewed the proposal of Drs. O'Brien and Holmes at the February 6,
1984, meeting. By a vote of nine in favor, five opposed, and four absten-
tions, the RAC recammended that Drs. O'Brien and Holmes and coworkers be
allowed to proceed with cloning the gene for Shiga-like toxin under P2
physical containment conditions in E. coli K-12, restricted to using EK2
plasmid vectors, cammencing firet with the use of pBR325 and pBR322 ard
proceeding to other EK2 plasmid vectors only if those are unsatisfactory.

By a vote of eight in favor, four opposed, amd five abstentions, the RAC
passed the same motion but with the names of the investigators deleted
fram the motion.

It has been the practice of NIH not to accept RAC recommendations that do
not indicate a clear consensus. Accordingly, NIH did not accept the RAC
recamendations offered at the February 6, 1984, meeting. The investigators
have approval, however, to conduct these experiments at the P4 level of
containment under their previous permission which appears in the Guidelines
(48 FR 24569) under Appendix F-IV-H.

In a letter dated April 4, 1984, Drs. O'Brien and Holmes asked the RAC
to address the following specific issues:

(1) That the contaimment condition required for cloning of the intact
structuwral gene(s) for Shiga-like toxin E. coli into E. coli K-12
be reduced fram P4 + EX1 to P3 + EXI.

(2) If the investigators are successful in cloning the structural
gene({s) for Shiga-like toxin and if they can document that the
amount of toxin produced by the clones is no greater than the
amount made by highly toxinogenic clinical isolates of E. coli
(i.e., approximately 107 50% cytotoxic doses/mg protein in cell
lysates and 100 50% cytotoxic doses/ml in culture supernatants
when bacteria are grown in iron-depleted glucose syncase media),
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they request permission t0 remove such clones fram the original
containment conditions and to perform subsequent work with them
under Pl + EK1 conditions.

(3) If they can identify nontoxincgenic fragments of the structural
gene{s) for Shiga-like toxin, the investicators request permission
to:

(a) Remowve any such cloned nontoxic fragments (generated
during the search for clones that contain intact toxin
structural genes) fram the original contaimment conditions
to work with them under Pl + EXK1 conditions; amd

(b) Directly clone any such nontoxic fragments into E. coli K-12
under Pl + EK1 conditions.

(4) If the structural gene for Shiga-like toxin is shown to be present
in a specific bactericphage gename and its physical location is
detemmined, then they request permission to:

{a) Remove fram the original contajnment conditions any clones of
fragments of phage gencme {generated during the process of
obtaining cloned toxin structwral genes) that do not correspond
to toxin structural genes and to work with them under Pl + EKL
conditions; am

(b} Directly clone any fragments of the phage gename that do not
correspond to toxin structural genes into E. coli K-12 under
Pl + EK1 corditions.

(5) If in future experiments the investigator can isolate nomtoxino-
genic alleles of the structural gene(s) for Shiga-like toxin by
transposon mediated mutagenesis (insertional inactivation) or by
chemical mitagenesis, they request permission to clone these
nontoxinogenic alleles of the toxin structural gene(s) into E. coli
K=12 under Pl + EKl conditions.

Dr. O'Brien ard coworkers supplied additional data in support of these
requests.

Dr. Gotteaman said that at the February 6, 1984, RAC meeting, she had voted
against the motion to lower contairment from P4 to P2 because she felt
certain questions had not been fully addressed. Her perception of the
sentiment of the camittee at that meeting, however, was that RAC overvhelm—
ingly favored the motion in spite of the split vote. She felt the split
vote partially reflected a disagreement over whether the motion should
provide an exclusive approval for Dxr. Q'Brien’s group.

Dr. Gottesman said subsequent to the February 6 RAC meeting, Dr. O'Brien
had submitted a revised proposal on April 4 and that NIH had convened the

14
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RAC Working Group on Toxins on May 11, 1984, to review the new proposal in
the light of available scientific data on Shiga toxin. Dr. Gottesman
said a great deal of discussion occurred at the working group meeting.
This discussion clarified the scientific issues and resulted in working
group recammendations to RAC on Dr. O'Brien's April 4, 1984, proposal.

Dr. Gottesman said these recommendations were unanimously approved by the
working group and represent a consensus between individuals holding very
different points of view. She strongly urged the RAC to accept the working
group recommendations.

Dr. Gottesman said the first request of Dr. O'Brien's April 4 proposal was
to lower contaimment conditions for cloning the intact structural gene(s)
for Shiga-like toxin of E. ocoli into E. coli K-12 fraom P4 + EKi to P3 +
EKl. Dr. Gottesman said this proposal was accepted by the Working Group
on Toxins on the bhasis of two sets of data:

(1) The data generated through experiments with 140 human volunteers
fed Shiga toxin-producing Shigella lacking invasive characteris-
tics. No disease synmptoms were observed in 139 individuals; in
one irdividual, the strain reverted to an invasive form and the
volunteer developed shigellosis. Since E. coli K-12 neither
adheres nor is invasive, no disease should be caused by E. coli
K-12 containing the Shiga toxin gene.

{2) The evidence generated by Brarham, Dack, and Riggs which shows
that large amoxunts of Shiga toxin instilled directly into monkey
intestinal pouches has no effect.

Dr. Gottesman said that in the worst case scenario, in which all the

E. coli in the human intestine (estimated to be 10é) were expressing the
Shiga toxin gene on a high expression, high copy number plasmid, one
milligram of toxin might be mroduced in the human gut. This amownt is
roughly equivalent to approximately 14,000 lethal doses for humans if the
toxin were to be administered parenterally. However, Branham, Dack, and
Riggs had administered 20,000 lethal doses enterally to monkey intestinal
pouches with no cbeerved effect.

In regard to the second item of Dr. O'Brien's April 4 letter requesting
lowering of certain characterized clones to Pl + EKl conditions,

Dr. Gottesman said the working group recammends modifications in the
request. The working group recammends that host-vector systems expressing
the Shiga toxin gene may be removed fram P3 to P2 contairment conditions
under the following conditions:

(1) That the amxmt of toxin produced by the modified host-vector

systems be no greater than that produced by the positive control
strain 933 E. coli 0157H7, grown and measured under optimal condi-
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{2) The cloning vehicle is to be an EKl vector preferrably belonging
to the class of poorly mobilizable plasmids such as pBR322, pBR328,
and pBR325.

Dr. Lardy asked if the working group recammendation specified that both the
host-vector system and strain 933 E. coli O0157H7 were to be grown under
optimal conditions. Dr. Gottesman rqued that both strains should be
grown under optimal toxin producing conditions.

Dr. Gottesman said the working group recawmended approval of the third
item of the April 4 request with the clarification that the modified
organism will not contain overlapping fragments which together would
encampass the structural gene(s). This specification will eliminate the
possibility that the structural gene might be regenerated through
recambinational events.

In regard to the fourth item in the April 4, 1984, proposal, Dr. Gottesman
said it was the consensus of the working group that these experiments
would not fall under Appendix F of the NIH Guidelines, and no action need

. be taken by the RAC.

In regard to the fifth item in the April 4, 1984,. letter fram Drs. O'Brien
ard Holmes, Dr. Gottesman said it was the consensus of the group that no
working group could predict all potential scenarice; thus, each specific
rontoxinogenic allele should be consideared individually on a case-bw-case
basis. A system is in place within the NIH to perform this type of evalua-
tion, so no specific action need be taken by the RAC.

Dr. King Holmes said the m¢posed research is extremely important ard

should be pursued. He had, however, several concerns which he felt should
be addressed: (1) He noted that only four individual animals of one primate
species had been tested by Branham, Dack, and Riggs. He asked whether
primate species might differ in their response to the toxin. (2) He also
quest:.med the calculations developed by the working group in a worst case
scenario; he wondered whether this scenario would correspond to the in

vivo situation. (3) He noted that data presented at an earlier RAC meeting
by Dr. O'Brien suggested a toxin dose—effect; i.e., E. coli isolates fram
patients who have hemorrhagic colitis produced nore toxin in vitro than

did E. coli isolates fram patients who did not have hemorrhagic colitis.

{(4) Be questioned what would be the effect of feeding “"non-healthy" individ-

—-uals E. ocoli K-12 producing Shiga toxin.

Dr. Holmes felt the apparent lack of toxicity for intestinal epithelial
cells is not entirely reassuring in terms of toxicities for other epithelial
cell types such as Hela cells. He pointed ocut that the toxin is presumed
to be toxic for endothelial vascular cells. He asked what would be the
effect on humans if toxin producing E. coli is inhaled? Wwhat if toxin
producing E. ooli colonizes the skin or urcgenital tract?
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Dr. Holmes questicned the effect the toxin might have on corneal or con-
junctival cells in neonates born vaginally of women vaginally colonized by
E. coli producing Shiga toxin. What might be the effect on the endocervix
or endanetrium of wamen vaginally colonized by E. ooli producing the toxin?
what would be the effect on the male whose prostate might be colonized?

Dr. Holmes questioned t.he lanquage of the third recamendation which
specifies that the modified host-vector system will not contain overlapping
fragments which together would encampass the structural gene(s):; he noted
that E. coll K-12 host-vector systems may contain a chramosamal gene
encoding Ghiga toxin.

Dr. Holmes said he was not persuaded that the proposed experiments require
an Arms Control Impact Statement (ACIS) as argued by Mr. Rifkin in his

May 15, 1984, letter. Dr. O'Brien’'s proposed experiments are NIH funded

and will be performed by civilian investigators associated with the Uniformed

.Services University of the Health Sciences (USUHS) medical school. He said

he was not persuaded that the affiliation of the investigators with USUHS
constitutes a reagon per se for requiring an ACIS.

Holmes suggested the issue as he saw it is not vwhether an ACIS is
necessary for this particular experiment but whether any ACIS might be
needed for toxin related recarbinant DNA experiments in general.

Dr. Levine pointed out that when the Working Group on Toxins was constituted
in the spring of 1981 to evaluate the cloning of toxin genes, it was clear
that experiments invelving the clonirng of the gene encoding botulimm
toxin presented a real concern. Botulinum toxin is an exotoxincsis; i.e.,
the pure toxin if inbibed or ingested orally causes illnesa., Tetams
toxin also presents a real concern. Shiga toxin, on the other hard, is a
very potent toxin when administered parenterally; however, there is no
evidence epidemiologically or pathophysiologically that Shiga toxin is

an exotoxinosis. In 1981 in discussing the appropriate category for
experiments involving cloning of the Shiga toxin gene, the Working Group
on Toxins was divided. Same imdividuals said these experiments should be
in the same category as experiments involving the gene for tetanus toxin;
this position was based on consideration of Shiga toxin's pharmacological
potency. Others felt Shiga toxin should be in a separate category on the
basis of epidemiological evidence. As the hour was late, Shiga toxin was
assigned to the same category as botulinum and tetanus toxin pending
further information. Dr. Levine said most of the Working Group on Toxin
mestbers who participated in the May 11, 1984, meeting were members of the
working group which in the spring of 1981 drew up Appendix F to the NIH
Guidelines. These individuals, thus, had the cpportunity at the May 11,

1984, meeting to review additional data concerning Shiga toxin and to offer
recaumendations. Dr. Levine pointed ocut that Swiss and West German camwnit-
tees of experts have suggested experiments involving cloning of the Shiga
toxin gene be permitted at no higher than P2 + EX1 contaimment. He said

the recamrendations of the RAC Working Group on Toxins in contrast represent
a very conservative attitude towards the cloning of the Shiga toxin gene. .
He urged the RAC to accept the working group recammendations. /L_/B
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In response to Dr. King Holmes' stated concerns, Dr. Levine said the Working
Group on Toxins, in devising its guidelines for Appendix F, had considered
toxicity to primates to be of paramount importance and more relevant than
data generated with 40 guinea pigs or 40 mice. He emphasized that the
primate data of Braham, Dack, and Riggs show that 20,000 monkey parenteral
lethal doses will not cause adverse effect when administered by means of

an intestinal pouch.

Dr. Levine said he did not believe E. coli would present a problem by
colonizing the skin or peritoneal areas; if E. coli is going to present a
problem, it will present a problem in the gut as the mumbers of E. coli in
the gut are orders of magnitude greater than in other areas of the body.

Dr. Levine said that E. ooli strains which cause hemorrhagic colitie, such
as 933 E. coli Ol57H7, are amooth E. coli strains capable of colonizing

the human gut. These strains also have other virulence factors. Neverthe—
less, these strains are not widespread pathogens. He argued that if strains
such as 0157H7 which possess sO many virulence characteristics are not
widespread pathogens, it is inconceivable that a rouch E. coli strain,

such as E. coli K~12 which does not colonize or possess " virulence factors,
would becane a w:.despu:ead pathogen.

Dr. Levine said the infinitesimal risks perceived to be associated with
cloning the shiga toxin gene in E. coli K-12 must be weighed against the
actual benefits. He said research with the Shiga toxin gene is very
important to the development of a cholera vaccine. He explained that

live attenuated cholera vaccines which lack cholera toxin are a major step
forward in controlling cholera by immmnoprophylaxis. These vaccines,
however, still cause a mild diarrhea in perhaps a third of the recipients.
Thus, this vaccine is not sufficiently attenuated for public health use.
Dr. Levine said the mild diarrhea may be explained in two ways: (1) the
diarrhea is a response of the intestine to colonization by the live
bacterial strain, or (2) other dlarrhea-causing toxins may be produced by
the live attenuated strain. Dr. O'Brien and her coworkers have shown
that some cholera vaccine strains do produce Shiga toxin. Shiga toxin
thus may play a role in causing the mild diarrhea associated with the live
attermated cholera vaccine strains. This possibility must be tested by
cloning the Shiga toxin gene and deleting it fram the vaccine strains.
Delaying this research will adversely affect public health.

Dr. Holmes asked Dr. Levine to explain why if non-invasive V. cholerae
vaccine strains may cause Shiga toxin induced diarrhea, would there not be
similar concerns about an E. coli strain producing Shiga toxin? Dr. Levine
replied that to be a concern the bacterium must possess accessory virulence
properties. These virulence properties need not include invasiveness; the
organisms must, however, possess characteristics that maintain the bacteria
in a special proximity to the intestinal cells. Dr. Levine said the

V. cdwlerae vaccine strains colonize the emall bowel in contrast to

E. coli K-12 strains vwhich will not colonize the small bowel.
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Dr. Clowes said at the February 6 RAC meeting he had supported the motion
to lower contairment requirements to P2 because: (1) E. coli and Shigella
exchange genetic information in nature, and (2) other virulence factors

in addition to toxin production are necessary for pathogenicity. He said
he had abstained during the vote, however, because he felt the language of
the motion was vague. Dr. Clowes said he supported the current recammend-
ations of the Working Group on Toxins. However, as E. coli K-12 probably
possesses a chramcsomal Shiga toxin gene, he would 1ike to suggest that
the working group recammendation on item three of Dr. O'Brien's April 4
request be modified to require P2 containment conditions.

Dr. Fedoroff felt P2 containment was not necessary. She pointed cut that
two recambinational events would have to occur to generate a plasmid vector
carrying the full structural gene for Shiga toxin: one recambinational
event to integrate the plasmid into the chramosame, and a second to

return the plasmid to the extrachrawsomal state.

Dr. McKinney said Dr. Clowes' suggestion satisfied Dr. Holmes' concern
regarding inhalation exposure to Shiga toxin-producing E. coli since P2
reduces the probability of exposure by aercsol. He supported Dr. Clowes'
suggestion.

Dr. Gottesman said she wished to respond to certain of Dr. Holmes' concerns.
She reminded the camittee the proposed research with the Shiga toxin
structual gene is to be performed under P3 containment with E. ooli K-12
host-vector systems. P3 containment conditions severely limit the possibil-
ity of the organism escaping. In addition, the host in this case would be
E. coli K-12 which iz a debilitated strain. In addition, Dr. Gottesman
argued that Shiga toxin exists in E., coli strains in nature; thus, the only
way in which a novel organiam might be produced by reconbinamt DNA techniques
is if the plasmid construct produces higher levels of toxin than strains

in nature. Dr. Gottesman felt these considerations and the primate data
indicating that Shiga toxin is not toxic when delivered in the gut address
most of the concerns.

Dr. Gottesman moved that RAC recamend experiments involving the cloning
in E. coli K-12 of the intact structural gene(s) of Shiga-like toxin of
E. coll be permitted at P3 + EKl containment. This is the first request
in Dr. O'Brien's April 4 pxroposal. Dr. Fedoroff seconded the motion.
Dr. King Holmes noted that he would support the motion as he felt the
benefits greatly outweigh the risks. By a vote of twenty-one in favor,
none opposed, and one abstention, the RAC recammerded the motion.

Dr. Gottesman then moved RAC approve the working group recamnendation
that E. coli host-vector gysteme expressing the Shiga toxin gene may be
removed fram P3 to P2 containment under the following conditions:

(1) That the amount of toxin produced by the modified host-vector
systems be no greater than that produced by the positive
control strain, 933 E. ooli 0157H7, grown and measured under
optimal conditions; amd 50
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{2) The cloning wehicle is to be an EX1 vector, preferably belonging
to the class of poorly mobilized plasmids, such as pBR322,
PBR328, and pBR325.

Dr. Fedoroff seconded the motion.

Mr. Jeremy Rifkin was recognized and said he felt that a critical turning
point has been reached with this technology. He thought this turning
point similar to the turning point in the miclear technology discussions
where it became very obvious there was a convertibility between the
peaceful use of nuclear technology and its possible military applications.
Mr. Rifkin felt this convertibility was especially obwviocus in relation

to the use of plutonium in the muclear energy industry and its use in
military weapons.

Mr. Rifkin said that in the last few months several disturbing events
occurred: (1) the Wall Street Journal published a seven part series on
possible military applications of genetic engineering in the Soviet Union;
(2) the American Association for the Advancement of Science held a panel

on hiological warfare at their anmual meeting at which a spokesperson fram
the Defense Information Agency pointed out the convertibility between
peaceful uses of this technology and military applications; anmd (3) Environ-
mental Action and the Foundation on Economic Trends joined in releasing to
the public a mathematical model fram the leading Soviet mathematical modeler
of epidemiological studies. This scientist is concerned that the mathemati-
cal model he developed for tracing and tracking viruses could be used for
military purposes.

Mr. Rifkin said he was curious about the interest in Shiga toxin because it
was his understanding that this particular form of dysentery is not fourd
in any significant way in the United States but is pandemic to the five
countries of Central America. He said:

"+..it doesn't take much intelligence to understand that it would be
very helpful to have such a vaccine, if for no other reason, to
inoculate U.S. ground trocps.™

He added that:

"U.S. gromd trogps having that kind of vaccine would be able to be in
a position to be deployed in those five Central American cowntries
with the protection of that vaccine."

Mr. Rifkin suggested that RAC:

"...postpone consideration of this experiment and similar experiments
by DOD or DOD-related institutions until such time as another agency,
the Arms Control and Disarmament Agency, camplies with the ACIS
requirements." -
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Mr. Rifkin called the attention of the camittee to the letter fram

Dr. Jay Sanford, President of the USUHS (Attachment III), vhich states
that the Department of Defense (DOD) does not believe these experiments
will have a significant impact on'arms control ard disarmament. Mr. Rifkin
said that the Arms Control and Disarmament Agency is the agency which has
to deal with it, not the IOD.

Mr. Rifkin suggested that RAC discuss setting up a RAC subgroup to:

"...take a look at this whole area of convertibility of toxins fram
peaceful uses to military uses and to initiate a very exhaustive study,
carplete with recammendations and findings, to bring back to this
camittee for discussion at a future date."

Mr. Rifkin also suggested that the subgroup:

"...lock at all of the ways that we might deal with controls, regulations,
protocols, and procedures dealing with this whole guestion of toxins
used for damestic purposes versus military."

Dr. Levine said he wished to offer a few clarifications. He explained that:

"Shiga toxin was originally isclated fram a serctype of Shigella called
Shigella dysenteriae-l, or Shiga. That particular orgaﬂ?m%sed
pandemic dysentery in Central America fram 1968-1970. There no lomger
is a pandemic in Central America. There hasn't been for many years.

In fact, it's an wncommon endamic organism in Central America. Shigella
dysenteriae-1l, amongst all , amongst all bacteria, is one of
only a handful of organisms t are capable of exhibiting pandemic
spread, and that occurs every couple of generations interspersed

widely throughout the world. One does not really know why it turns

up. There was a similar large epildemic in Bangladesh in the 1970s,

for example; there was one 15 years earlier in Fast Africa. There is
no Shiga dysentery pandemic in Central America now....

"The genes, however, that Shigella %engTu’iae-l have, we now recognize
are in all Shigella, or apparently al gella, because all Shigella
gserctypes that have been locked at are now found to produce this toxin.

Ard vhat's much more important, E. coli which everybody in this roam
has in their intestine, same E. coll can produce lots of Shiga toxin....

“The last point I would make, Mr. Chairnman, is that it bothersa me, as a
health worker and health professional interested in geographic medicine
and tropical pediatrics, to have such great ewhasis put on one aspect
of warfare when there's ancther war cut there ard it's a war that I'm
involved in fighting in a different way and that is a war against dis-
ease, and that's also a real war, and that's taking place now, that's
not. hypothetical. Shiga dysentery does cause disease, cholera causes
disease. There are marny, many—there are millions of children—-that
die of these diseases throughout the world. That's war, and we need

[S*



every armament we have against that war. Without question, nefarious
individuals in many countries can take not only guns and arms and such
explogive armaments, but nefarious individuals can use biological means
and chemical means and apply them in warfare without question. But
they don't need to clone Shiga toxin to do this. My lord, there are so
many nasty agents that exist for the potential for warfare that we know
about. But there's ancther war cut there and I think it's our primary
responsibility to came up with the best armaments to fight that other
war.”

Mr. Rifkin said he totally agreed that:

"...we have a responsibility to develop vaccines that are going to be
helpful in dealing with some of these dreaded diseases. All I'm sug-
gesting at this point is that we'‘re at a stage where there is a convert-
ibility with toxins for military purposes, and just as we're interested
in solving the problem of diseases, shouldn't we be interested in
setting down some guidelines, and protocols, and procedures for the
potential convertibility of this technologye..."

Mr. Rifkin asked if there was:

"...any roam for discussion at this committee of the NIH for taking a
lock at how toxin-related experiments might be somehow used for military
purposes? If not, I won't bring it up again, if you think that there
is no roam for this camittee, or the NIH, to lock into this matter in
any way, shape, or form abaut the convertibility. I will not bring
it up again if you so decide that that's your--the NIH's—position."

Dr. McKinney said he:

®..would make the ctservation, Mr. Chairman, that if indeed our concern
would be predicated on convertibility of any technology to ultimate

use in warfare that we ghould have started with the invention of the
vwheel and that we would, in fact, cease to do any and all research in
the world because of the potential for converting any new technology
to ultimate warfare use."

Dr. McKinney said he wished to camment on the materials which accampanied
Mr. Rifkin's letter of May 15, 1984. He said he had fourd a mumber of
gross technical errors in this material. He cited Mr. Rifkin's statament
that RAC is authorizing experiments. Dr. McKinney said RAC does not
"authorize" experiments, rather it is an advieory body to the NIH. It is
the prerogative of the NIH to accept or reject RAC's recammendations.

Dr. McKinney felt the inappropriate use of the word "authorize" conveys
to the public a false impression of RAC's function.

Dr. McKinney said he could not accept Mr, Rifkin's position that RAC is a
participant in the potential convertibility of a technology to military
applications. He said such a potential exists with any technology. The
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primary role of RAC, however, is to serve the public interest. In this
service, corcrete measures to control disease have precedence over hypo—
thetical considerations which might be raised over what somebody might do

someday .

Dr. Landy said he was personally offended by Mr. Rifkin's implication that
American researchers would not feel campelled to research diseases that
are not endemic to the United States.

Dr. Miller underscored the public health importance of the research proposed
by Dr. O'Brien. He urged RAC to recammend conditions which would permit
this research to proceed. Dr. Miller felt the:

"...issue of convertibility to biological warfare is really...not an
issue at all, but rather...a manifestation of what the British journal
Nature in the May 24th issue alluded to in describing Mr. Rifkin as
sameohne whose muisance to substance ratio is high.”

Dr. Rapp said a toxin is one type of virulence factor. If the words
"virulence factors" were used instead of the word "toxin", many experiments
with important health problem applications would be part of the convertibil-
ity discussion.

Dr. Rapp strongly supported Dr. Landy's caments. He offered as an example
the research being conducted in the U.S. on malaria. He did not think the
U.S. was going to invade West Africa because U.S. researchers are studying
malaria. Malaria is an important international health problem and most U.S.
researchers consider themselves international scientists attempting to
solve world health problems. Dr. Walters agreed.

Dr. McGarrity pointed to Appendix F as evidence that RAC and the Working
Group on Toxins have deliberated long and hard in considering recombinant
DA experiments involving toxin genes.

Dr. Gottesman said the concern that this research might be converted to
uses scientists would not approve is one reason scientists began the process
of evaluating applications of the recambinant DNA technique. This concern
was discussed at Asilamar. The RAC meets in open session to keep the
public aware of the issues.

Dr. Gottesman said she was bothered a great deal by Mr. Rifkin's implica-
tion that these experiments are more likely to be misused because the
investigators are associated with USUHS. She sald this is "quilt by
association." She rejected this implication and urged RAC to approve the
working group recammendations concerning Dr. O'Brien's April 4, proposal.

Mr. Rifkin said:

"...it's rather disingemmous for the cammittee to suggest that I'm only
interested in diseases that affect the United States of America ard, L/
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therefore, don't care about diseases that affect the world. I think
if anybody is familiar with my writings of bocks over the years you
now that's just not true.”

Mr. Rifkin said:

"...the real question here that I think that we have to deal with is a
question that's been raised not just by me; it's been raised in several
forums. If you get a chance to read, for example, the Bulletin of
Atomic Scientists, which is rather a distinguished journal of science,
you'll £ind there was a long article in the Noverber issue by

Dr. Sinsheimer of the Univereity of California and another historian
where they raised same problems about convertibility and raise same

very specific suggestions about what might be done by various Govermment
agencies to try and address this issue, yet it still has not been
addressed in this cammittee as of today."

Mr. Rifkin added that:

"In terms of a nuisance factor...We are all American taxpayers. We are
citizens. We came in front of this camnittee both as professicnals

and lay people to lay out our concerns. I have legitimate concerns.

You might totally disagree with them. You might have a totally
different perspective. But we owe it to each other to discuss these
and in each case when you have decided and voted I have not said another
thing on that particular area. But I will contimue to be here if I
think that the perspectives that I want covered are not covered by

this cammittee, including this one, and I hope at some point you discuss
the convertibility of this technology for military purposes.”

It had previously been moved and seconded that the RAC approve the
recamendation of the Working Group on Toxins that E. coli host~vector
systems expressing the Shiga toxin gene may be removed fram P3 to P2
containment under the following conditions:

(1) that the amount of toxin produced by the modified host-vector
system be no greater than that produced by the positive control
strains 933 E. ooli 0157H7 grown and measured under optimal condi-
tions; and

(2) the cloning wvehicle is to be an EK1 vector preferrably belonging
to the class of poorly mobilizable plasmids such as pBR322,
pBR328, and pBR325.

By a vote of twenty-one in favor, one opposed, and one abstention,
the RAC accepted the moticn.

Dr. Gottesman then moved acceptance of the third item of the April 4, 1984,
request, i.e., to remove nontoxinogenic fragmente of the structural gene(s)
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from P3 to lower physical contaimment at EK1 biological containment with
the stipulation that the modified organism will not contain overlapping
fragments which together would encampass the structural gene(s). In
response to concerns expressed earlier in the meeting, Dr. Gottesman moved
that physical containment be set at P2, higher than the requested Pl
physical containment level. Dr. Fedoroff seconded the motion. By a vote
of twenty-one in favor, none opposed, and one abstention, the RAC accepted
the motion.

Dr. Gottesman felt a motion concerning items four and five was not required,
but moved that RAC indicate that items four and five of Dr. O'Brien's

April 4, 1984, request 4o not require RAC action. Dr. Bolmes seconded the
motion. By a vote of twenty-one in favor, none cpposed, and one abstention,
the RAC approved the motion.

DISCUSSION OF REPORT “THE ENVIRCMMENTAL IMPLICATIONS OF GENETIC ENGINEERING"
AND QUESTIONS POSED BY DR. TALBOT

Mr. Mitchell said this discussion involved two related issues (tabs 1148,
1149, 1150, 1151, 1152, 1159, 1160, 1164, 1167, 1172, 1175): (1) the report
(called the Gore Report) of the staff of the Subcamittee on Investigations
and Oversight of the House of Representatives Camnittee on Science and Tech-
nology; and (2) the questions posed by Dr. Talbot concerning NIH's appropri-
ate future role [Dr. Talbot's questions were also discussed at the February 6,
1984, RAC meeting. The discussion appears in the mimutes of that meeting as
item X. Questions Concerning Boundaries for NIH and RAC Oversight.]

Mr. Mitchell called on Dr. McGarrity, the Chair of the Working Group on
Release into the Enviromnment, to begin the discussion. Dr. McGarrity said he
would begin his report with the evaluation by the Working Group on Release
into the Enviromment of the Gore Report and its associated documents.

Dr. McGarrity said the Working Group on Release into the Environment met on
April 9, 1984, anmd considered the Gore Report in detajl. He said tab 1151
is the official response of the working group to the recammendations of
the Gore Report.

Dr. McGarrity called the BAC's attention to the prearmble of the working
group response {tab 1151). He said the preanble was based on three
inportant points. These are: '

(1) The assumption that RAC at least for the immediate future should
continue to review and where appropriate recammend approval of
proposals for release into the envircmment of genetically engineered

organiems,

(2) The recambinant INA technique is only one of many techniques whose
products would fall under the general classification of “"genetically
engineered" organisms. The working group, however, restricted its
discussion to recambinant DNA as defined in the NIH Guidelines. -
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(3) The working group felt strongly that both research and cammercial
releases of genetically engineered organisms should be subject to
review.

Dr. McGarrity then reported on the working group response to each recommenda-
tion of the Gore Report. He said the first recammendation of the Gore

Report is that:

“The EPA should proceed with its stated intention to extend its authority
to include all deliberately released organisms not specifically identi-
fied as part of the legal ocbligation of another agency. In view of
EPA's stated conclusion that the Toxic Substances Control Act (TSCA)
does provide it with authority to oversee deliberate releases and the
fact that Congress interded TSCA to be 'gap filling' legislation, no
additional legislation or clarifying amendments are needed at this
time. EPA should, however, establish formal commnications and agree-
ments with other agencies to ensure that gaps and redundancies in the
regulatory structure do not occur. A major goal should be to permit
research and cammercialization to proceed with minimum interference
vhile adequately addressing envirommental and public health concerns."

Dr. McGarrity said the working group refrained fram offering any comment
vhatsoever on this point.

Dr. McGarrity said the second recammendation of the Gore Report is that:

"Until such time as EPA's regulations are pramilgated, an interagency
task force should be established to review all proposals for deliberate
releases. EPA should take the initiative in organizing this panel.

The panel should ke camprised of representatives fram EPA, USDA, NIH,
and any other appropriate federal agency or entity directly inwolved
fram either the scientific or regulatory perspective. The panel should
establish an envirommentally oriented risk/benefit asseasment program
to evaluate current proposals for deliberate releases and to provide a
data base for decisions on future releases. The panel should also
develop a uniform set of guidelines to govern deliberate releases.

The panel should, moreover, serve the function of educating the public
about the potential risks and benefits associated with this aspect of
biotechnology. Consideration should be given to making this panel a
permanent oversidht body even after EPA has pramulgated regulations to
ensure that the broadest possible expertise is brought to bear in
overseeing the technology."

Dr. McGarrity said the Working Group on Release into the Envirorment responded:

"We endorse the concept of a single task force with the responsibility
and expertise to consider release of genetically engineered organisms,
but for recambinant DNA-containing organisms, we believe the RAC
currently best serves this function.
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"while there is a need for a set of general principles which should be
considered for all deliberate releases, we are skeptical of the feas-
ibility of developing a uniform set of testing requirements for all
organisms and all envirommental situvations. We believe an appropriately
constituted review group to consider specific cases will be both flexible
and responsive to the particular problems posed by particular releases.”

Dr. McGarrity said the third recamwmendation of the Gore Report is as follows:

"No deliberate release should be permitted by EPA, NIH, USDA, or any
other federal agency until the potential envirommental effects of the
particular release have been considered by the interagency review
panel. The panel shall consider the effects of any envirommental
release, regardless of size or intent. Each agency should evaluate
rroposals for deliberate releases according to a wniform set of guide-
lines to be developed by the interagency task force. It is recognized
that initially decisions may be made on the basis of incawplete data."

Dr. McGarrity said the working group endorsed one concept in the third
recamrendation of the Gore Report, i.e., there is a need for a review of
envirommental data and the effects of any releases. However, the Gore Report
is inconsistent because in many sections it states progress in this rapidly
developing technology should not be impeded, rather progress should be aided:
on the other hand, the report suggests no envirommental releases should be
performed until an interagency task force reviews releases. The dilemma,
however, is that an interagency task force is not in place and functionirg.

Dr. McGarrity said the working group response to the third recammendation of
the Gore Report is contained in the response of the working graup to the
second recammendation of the Gore Report: i.e., that envirommental releases
would be reviewad by RAC and its working groupe until such time as another
appropriate review mechanism is in place.

Dr. McGarrity said the fourth recommendation of the Gore Report is that:

“The task force should oonsider the need for oversight of research scale
releases and, if appropriate, develop guidelines for reviewing propoeals
for such releases. The task force should prepare a report containing
its conclusions on this matter within 90 days of its eastablishment. The
report should be made available to the Subcommittee.® .

Dr. McGarrity said the working group replied to the fourth recammendation
as follows:

"The Plant Working Group and this working group have contributed to an
ewolving set of procedures for evaluating experiments with plants and
associated microorganisms. This process should contimue ard be applied
to 'deliberate release' of other genetically engineered organisms as

well.”
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Dr. McGarrity said the fifth recammendation of the Gore Report is that:

"“The NIH should cease its practice of evaluating and approving proposals
for deliberate releases fram commercial bictechnology campanies. The
NIH should review proposals only fram parties engaged in NIH-sponsored
research, and refer requests fram industry to the appropriate agency.”

Dr. McGarrity said the working group rejected the fifth recammendation of
the Gore Report. The Gore Report states that it does not wish any of its
recamendations to create a oversight vacuum; the working group strongly
believes that should NIH cease reviewing proposals there would indeed be a
vacuum in the review and evaluation process. The working group feels at
present RAC is the group best equipped to conduct reviews.

Dr. McGarrity said the sixth recamnendation of the Gore Report is that:

"The NIH and USDA should revise the membership of their respective Recom-
binant DNA Advisory Camittees (RAC) to include individuals specifically
trained in ecology and the environmental sciences."

Dr. McGarrity said the working group response is that:

"NIH is already responding to this suggestion in three ways: (1) changes
in RAC membership; (2) use of ad hoc consultants to the full RAC; and
(3) use of envircmmental experts on working groups of the RAC.™

Dr. McGarrity said the seventh recamnendation of the Gore Report is that:s

"The General Accounting Office ghould review the activities of USDA in
overseeing bictechnology ard evaluate the agency's authority to regulate
deliberate releases under all relevant statutes, regulations, and
executive orders."

Dr. McGarrity said the working group made no camment on this recammendation.

Dr. McGarrity eaid in his fours ysars on the RAC he has been inwolved in

many issues: wvoluntary campliance, cloged sessions, toxins, human subjects,
plant applications, and environmental releases. Many letters received
indicated that RAC has done a reasonable job over the years. RAC's advantages
are that it became inwolved very early in the recambinamt DNA area, it was
flexible, and it develgped a very good track record. Perhaps RAC's record
has now created prcblems for other agencies as there was probably a tendency
to let NIH, vhich is not a regulatory agency, deal with the issues.

Dr. McGarrity said he applauded the efforts of other goverrment agencies

to deal with the issues, and he emlorsed the concept of an interagency task
force or other appropriate camnittee to deal with issues in deliberate
release. Establishment of an interagency task fiorce is, however, only a
recammendation and not currently a reality. He suspected it will take

time to develop the necessary cammittees. /?
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Dr. McGarrity said he and the Working Group on Release into the Environment
believe RAC should contimue its major functions at least until such time as
another appropriate agency or cammittee cames into existence. He said the
future role of RAC will not be decided by RAC members or by scientists but
by administrators, policymakers, and the legal system.

Dr. McGarrity then informed the RAC of the responses of the Working Group
on Release into the Envirorment to the questions posed by Dr. Talbot.

Dr. McGarrity said Dr. Talbot's first question is as follows:

"Should the NIH guidelines be limited strictly to work done in the
laboratory? In this case, 'release to the enviromment' including field
tests would fall outside the jurisdiction of the Guidelines.”

Dr. McGarrity said the working group responded that the NIH Guidelines
should not be strictly limited to laboratory procedures and laboratory
studies. The group believed such on action would essentially create an
oversight vacuum.

Dr. McGarrity said the secormd question posed by Dr. Talbot is as follows:

“Should NIH accept for review only individual proposals funded by NIH or
only proposals funded by the Federal gowerrment? 1In this case, review
of individual proposals fram industry would fall outside the Guidelines."

Dr. McGarrity said the working group felt RAC should review all submitted
proposals regardless of the funding source.

Dr. McGarrity said Dr. Talbot's third question asked whether:
"...all portions of all RAC meetings be open to the public? In this

case, NIH could cease to accept any proprietary data for review and
such would fall outside the boundaries of the Guidelines."

Dr. McGarrity said the consersus of the working group is that it is proper
to hold closed meetings when proprietary data are discussed.

Dr. McGarrity said Dr. Talbot's fourth question asks:
“"Should the NIH Guidelines be limited strictly to biamedical research?
In this case, agricultural and other studies would fall cutside the
jurisdiction of the Guidelines."
Dr. McGarrity said the working group resporded that the Guidelines should
not be limited only t© bicamedical research but should apply to all
applications.

Dr. McGarrity reported that several criticisms of the Gore Report were
raised during the working group discussion. Dr. McGarrity said he thought
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the Gore Report was a good beginning; but a nunber of working group members
had problems with inconsistencies, the definitions, the language, and same
of the findings and rationale of the report.

Dr. Vidaver concurred with Dr. McGarrity's report of the April 9 meeting
of the Working Group on Release into the Environment. She suggested

Dr. Brill's response (tab 1159) to the Gore Report be made part of the
record. Drs. Fedoroff and Pirone supported Dr. Vidaver's suggestion.

Dr. Scandalios also concurred with Dr. McGarrity's report. He suggested
RAC emdorse Dr. Brill's response to the Gore Report. Dr. Lacy suggested
Dr. Brill's letter be carefully evaluated.

Dr. Tolin erdorsed Dr. McGarrity's report. She said she specifically wished
to address the sixth recammendation of the Gore Report which suggests that:

“NIH and USDA revise the membership of their respective Recanbinant [NA
Advisory Camittees (RAC) to include individuals specifically trained
in ecology and the environmental sciences.”

She stated that USDA does not have an advisory camittee canparable to RAC;
the USDA Recarbinant [NA Cammittee (ARAC) is a USDA internal administrative
camiittee and its members are appointed by virtue of their position in the
USDA administrative hierarchy. Dr. Tolin said the current RAC is camposed
of experts from many different disciplines and institutions. This interdis-
ciplinary approach is RAC's strength, and USDA erdorses this concept.

Dr. McKinney said at the White House level the Chairman Pro Tempore of the
Cabinet Council on Natural Rescurces and the Enviromment has approved estab-
lishing a Cabinet Council Working Group on Biotechnology to undertake a
review of the federal regulatory rules and procedures relating to biotech-
nology. He said the Cabinet Council Working Group might set standards
against which an interagency task force might operate. Dr. McKinney felt
if the Cabinet Council Working Group is going to develop standards, RAC

can anticipate a very long delay before an interagency task force is fumc-
tioning in reviewing proposals involving release of modified organisms to
the environment. He urged NIH to attempt to obtain for RAC a clarification
of the anticipated strategy of the Cabinet Council Working Group.

Dr. McKinney said many recent reports dealing with recambinant INA and
biotechnology such as the Gore Report or the Office of Technology Assess-
ment (OTA) report entitled Commercial Biotechnology: An Internmational
Analysis have problems defining bictechnology. Dr. McKinney thought a
clear definition of what constitutes bictechnology should be developed.

Dr. Henry Miller of FDA said that the Gore Report is a substantially flawed
document. He cited one example of the imprecision found in the document.
The third recammendation of the Gore Report specifies that:

[6(



37

"No deliberate release should be permitted by EPA, NIH, USDA or any
other federal agency until the potential envirommental effects of the
particular release have heen considered by the interagency review
ﬁml e "

The report defines genetically engineered organisms very broadly to include
not only organisms modified by recowbinant DNA techniques, but also organisms
modified by techniques such as protoplast fusion, chemical mutation, etc.

If FDA were to take the third recommendation of the Gore Report at face
value, no FTA approvals would be given for the "release" of live attenuated
virus vaccines until reviewed by the new interagency review panel. Many

of these vaccines, including live attemated polio virus vaccine, have been
around for a very long time and are produced by conventional, nonrecambinant
INA, genetic engineering techniques.

Dr. Fedoroff said RAC should construct an indeperndent response to the Gore
Report. This response should include criticisms of the report such as those
noted by Dr. Miller. She did not think the cammittee should reply to the
Gore Report simply by endorsing Dr. Brill's letter, although she thought
the letter was excellent,

Dr. Sharples said it would be inappropriate to send to Representative Gore
the Brill letter as part of RAC's response to the Gore Report. She pointed
aut that Dr. Brill is affiliated with industry and not a RAC member. She
said she personally disagreed with several of Dr. Brill's camments. For
example, she disagreed with Dr. Brill's statement that there are no signifi-
cant differences between recambinant organisms and nonergineered organisms;
she said that some recamnbinant organisms may possess characteristics such as
the ability to transfer gene sequences which nonengineered organisms do

not possegs. Furthermore, Dr. Sharples felt there was a fundamental inocon—
sistency in RAC endorsing a letter which states "there are no problems" with
the fact that RAC exists to evaluate whether there are problems. Dr. Pimentel
supported Dr. Sharples position: he suggested that RAC should act in a scien-
tifically sound manner.

Dr. Fedoroff said she did not wish to imply that RAC endorse Dr. Brill's
letter in RAC's official response to the Gore Report. She thought RAC
should formulate an independent response based on valid criticisms of the
Gore Report.

Mr. Mitchell said RAC could proceed in several ways: (1) return the matter
to the working group; (2) the Chair could appoint a working group of two or
three pecple to draft a response; or (3) no specific action would be taken

other than accepting the response of the Working Group on Release into the

Enviromment.

Dr. McKinney felt any response to the Gore Report should be circulated to
all RAC members for camment before finalization as there may be minority
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Dr. Fedoroff asked if RAC's response to the Gore Report would be transmitted
to the House Subcamnittee on Investigations and Oversight. Dr. Talbot

said RAC ccauld ask NIH to transmit the report. He pointed cut, however,
that RAC minutes are available to the public and authors of the Gore Report
are present at this meeting and have heard the discussion.

Dr. Fedoroff felt same public caurents reflect an enormous ignorance of RAC
procedures. She suggested RAC be more aggressive in disseminating informa-
tion about how RAC functions.

Dr. Fedoroff moved that a subgroup of the Working Group on Release into the
Environment be appointed to formulate a response to the Gore Report. The
draft response would be sent to the full RAC for review. Dr. McGarrity
seconded Dr. Fedoroff's motion. Dr. Harvin suggested the draft response
be discussed at the next RAC meeting.

Mr. Mitchell said the Chair understands Dr. Fedoroff's motion to encampass
endorsement of the response of the Working Group on Release into the Environ-
ment to the recamrendations of the Gore Report. The motion also endorses

the views of the working group on the question of RAC's future role.

Dr. Clowes asked if there was any purpose to lumping together the working
group responses to the Gore Report with the working group responses to

Dr. Talbot's questions. He thought it reascnable to vote on each issue
separately. Dr. McGarrity felt the responses to Dr. Talbot's questions
bear on the response to the Gore Report. He felt these responses would
help convey the sense of the working group regarding the current fimctions
and duties of the RAC.

Dr. Carl Mazza of the Envirommental Protection Agency (EPA) said a letter
fran the EPA Administrator, Mr. Ruckelshaus (Attachment IV), which was
being circulated among the assembly, contains Mr. Ruckelshaus' reply to
the recammendations of the Gore Report.

Dr. Mazza said he saw three levels of issues in the Gore Report. The first
are the scientific questions raised by the Gore Report. There is a great
deal of debate about the relevance or accuracy of some of the scientific
conclusions; thus, individuals who examine the Gore Report fram this
perspective view the report negatively.

Dr. Mazza said the second level issues are the specific recomendations of
the Gore Report. The Gore Report calls for the formation of an interagency
task force and for experimentation in this area to await the formation of
the task force. As no task force exists, a person viewing the Gore Report
fram this perspective would have problems with the report.

Dr. Mazza said the third level issues deal with a series of concerns about
coordination between the various Federal agencies, cammunication between
the Federal agencies and the need to gather expertise government-wide.
These concerns are: Are current regulatory authorities adequate? Is there
adequate coordination among the agencies? Are other mechanisms such as an 3
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interagency review group necessary? Dr. Mazza said the EPA shares these
third level concerns; the concern of the Federal goverrment is reflected in
the creation and mandate of the Cabinet Council Working Group on Bictechnol-
ogy. Dr. Mazza felt many of these third level concerns are shared by many
people in the assenbly and should not be disregarded.

Mr., Mitchell said RAC has considerable experience in the recambinant [NA
area and save RAC members are frustrated to learn that same RAC actions
have been mismderstood or misconstrued. Mr. Mitchell said no other group
of camparable camposition or history has existed in the field and RAC's
views ard opinions should carry a certain weight. Mr. Mitchell said there
was a feeling RAC should more forcefully express its views and opinions and
get all the facts on the table,

Dr. McKinney said he may have misunderstood, but he thought Dr. Mazza was
suggesting RAC not respond to the Gore Report because RAC ran the risk of
muddying the waters. Dr. McKinney thought RAC has an cbligation to respond
as it has expertise, sound information, and experience to contribute. He
recalled that in the early history of the recambinant INA issue a great
interest in passing legislation existed in Congress but later gradually dis-
appeared. Now, RAC is going through anocther cycle because new events have
caused people to reexamine how RAC has managed this technology. He felt

the valued experience of RAC must be brought to bear on this subject. RAC
is and will continue to be an integral part of this debate and must maintain
camunication and provide input. RAC cannot sinply wait to see what happens.

Mr. Nicholas, the Staff Director of the Subcamittee on Investigations and
Oversight, said he perceived a defensiveness among RAC members about BAC's
role; he did not think the Gore Report was critical of RAC's role. He
thought there was a general oconsensus, in Congress as well as elsevhere,
that RAC has done an excellent job. Mr. Nicholas said the question is
"where do we go fram here."

Mr. Nicholas said the Gore Report was an attempt to create a process to
resolve difficult issues. It was widely circulated for comment, and a good
scientific discussion by RAC of the issues would be totally appropriate.
If the Gore Report may be legitimately criticized for certain statements,
the staff of the Subcammittee on Investigations and Oversight deserves the
criticism. Mr. Nicholas advised strongly., however, acainst RAC endorsing
the letter fram Dr. Brill as: (1) the letter has not been subjected to a
critical review, and (2) endorsing the letter imparts an inappropriate
tone to the debate. Mr. Nicholas sald perspectives such as RAC's should
be lent constructively to the process of helping the Federal Goverrmment
deal with this difficult issue. Mr. Nicholas referred to the motion made
earlier in the meeting to append to the minutes of the February 6, 1984,
RAC meeting, the ASM reply to Representative Gore oconcerning the Giles and
Whitehead publication. Mr. Nicholas suggested that to establish a viable
ecqual dialogue, Representative Gore's response to the ASM letter should

also be made part of the record.



-40

VIII.

Dr. McGarrity said he wished to place in perspective the responses of the
Working Group on Release into the Enviromment to the Gore Report. The
workify group tock exception to only two of the seven recammendations in
the Gore Report: the third recammendation which suggested that field testing
experiments should not be approved until an interagency task force is
established and the fifth recammendation which suggested that NIH should
cease its practice of evaluating and approving proposals for deliberate
release fram cammercial biotechnology campanies. As no interagency review
task force exists, the working group felt a vacuum would be created if the
NIH accepted these recammendations of the Gore Report.

Mr. Mitchell agreed any response RAC would send to Representative Gore must
be well considered. The document should address deficient or overlooked
topics fram a scientific stamdpoint. RAC should also offer the benefit

of its menbers' feelings, attitudes, and experience in working in this area
for alwost ten years.

Dr. Pedoroff called the guestion. By a vote of seventeen in favor, none
opposed, and no abstentions, the question was called.

Mr. Rifkin asked to be recognized. Mr. Mitchell said a RAC member had
called the question and the RAC had unanimously support of this action.
He said he would abide by this vote unless a RAC member wished to appeal
his decision. No appeal was made. Dr. Harvin pointed out that several
individuals had cammented fram the floor during this discussion.

Dr. Fedoroff reiterated that the motion is to accept the responses of the
Working Group on Release into the Envircmment to the recommendations of the
Gore Report ard to direct a subgroup of the working group to campose a docu-—
ment which spells cut the rationale underlying those responses. The docu-
ment should offer an exposition of the criticisms of the Gore Report raised
by the working group and the RAC. The document would be discussed by RAC
at it next meeting and if adopted by RAC would be cammnicated to Mr. Gore.

Dr. Fedoroff said she preferred to consider the responses to Dr. Talbot's
questions as a separate issue.

By a vote of twenty in favor, none opposed, and one abstention, the RAC
accepted Dr. Fedoroff's motion.

FUTURE MEETING DATES

Dr. Gartland said the next meeting of the RAC would probably be held in mid
to late October.

[ 6S
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PROPOSAL FROM ADVANCED GENETIC SCIENCES, INC. (OPEN SESSION)

Mr. Mitchell said this agenda item (tab 1155, 1156/V, 1168, 1169) deals
with generic issues in the Advanced Genetic Sciences Inc. (AGS), proposal.
He said a closed session immediately following the open session would review
proprietary information submitted as part of the proposal. Dr. Talbot said
a vote on the proposal would be taken during the closed session.

Dr. Vidaver said the AGS proposal to field test deletion mutants of Pseudom—
onas syringae was originally to be discussed at the February 6, 1984, RAC
meeting. A court order, however, prevented discussion of this proposal.

[see IX. Announcement Concerning Appellate Court Ruling and Cther Announce-~
ments of the minutes of the February 6, 1984, meeting.] Dr. Vidaver said
the Plant Working Group subsequently transmitted to AGS through the Office
of Recarbinant DNA Activities its perception that the proposal was deficient.
Dr. Vidaver said AGS has now submitted a vastly imroved proposal.

Dr. Vidaver said the AGS proposal is virtually identical in concept and scope
to a proposal submitted by Drs. Steven Lindow and Nickolas Panopoulos of the
University of California, Berkeley, which was approved at the April 11, 1983,
RAC meeting. Both proposals seek to ameliorate frost damage to plants
caused by ice nucleating bacteria. The principal differences between the
proposals are the modified bacterial strain and the test crop.

Dr. Vidaver offered scme background information on ice nucleating (INAY)
bacteria. She said a few bacteria can act as catalysts for the transition
of water to ice, i.e., they act as ice muclei. Plants harboring such
bacteria will freeze at a higher temperature, a relatively warm -2 to -8
degrees centigrade, than plants that do not harbor such bacteria. Several
scientists have hypothesized that INA™ bacteria, i.e., those lacking the
property to ice nucleate, will campete with INAT bacteria for attachment
sites on plants and thus prevent frost injury to the plant. Both growth
chamber and field data obtained using non-genetically engineered INA™
bacteria tend to support this hypothesis.

Dr. Vidaver said the majority of ice micleation active bacteria (IMAY) are
identified as Pseudamonas syringae, a highly variable bacterial species.
She emphasized the significance of the variability of Pseudamonas syringae.
She said INA™ Pseudamonas exist in nature in numbers ranging gcm
10 to 80 percent of the Peeudomnas ingae population on a given
plant. Dr. vidaver emphasized that an equilibrium exists in nature between
et and INA- Pseudoimnas syringae. Dr. Vidaver said the relative ratio
between INA* and INA™ on plants is variable depending on a nunber of factors,
which include: the particular plant, the plant part sampled, humidity,
location, temperature, and time of year. All of these factors are known
to influence the distribution of INA* and INA~ Pseudamonas syringes.

In camparing the AGS proposal to cwrent agricultural practices, Dr. Vidaver
said large numbers of microorganisms are currently being released into the
environment. She cited two examples; (1) the soybean nodulating bacterium
responsible for nitrogen fixation is spread as a seed inoculant all over / (cé
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the U.S. every year; amd (2) billions of the bacterium Bacillus thurengiensis
are released to control insects such as the Japanese beetle. Dr. Vidaver
said:

Y...all of these preparations, furthermore, most certainly contain a
minute number of variants or mutants. The laws of probability and the
principles of microbiology apply universally and these variants are to
be expected. So, in these two examples mutants are released all the
time,"

She pointed cut that since the mutants possess no selective advantage the
wild-type predaminates.

Dr. Vidaver said AGS proposes to field test a specific INAT mutant strain
of Pseudamonas syringae. The INA™ mutant strain was obtained from a parent
Pseudomonas syringae IMA' strain by the process of double-reciprocal
recanbinaticn.

Dr. Vidaver said AGS proposes to spray less than two-tenths of an acre with
2 x 1011 colony forming units. Because 99 percent of the original inoculum
is expected to die, the approximate effective concentration will be 2 x 102
viable bacteria. An elementary calculation based on simple assumptions
suggests the natural population of Pseudomonasg syringae in the test plot

is approximately equivalent to the applied effective concentration of
mutant INAT bacteria.

Dr. Vidaver said greenhouse data show the test strains are not harmful to

the test plant nor are they hammful to a variety of econamic plants grown

in the area. Dr. Vidaver said AGS had adequately designed the test plots

and proposes to monitor bacteria on test plants, on nearby plants, and in

soil by a cambination of tests. AGS has proposed prudent disposal methods
should this be necessary.

Dr. Vidaver recaommended approval of the AGS proposal with five stipulations:
(1) Plants should be monitored for bacteria at shorter intervals than the
proposal suggests. Sampling should be performed at the time of application
and then two or three days later to obtain data on the fate of the initial
inoculum. (2) Approval should be given to test a specific crop. (3) Approv-
al should not be given for continuing tests until information has been
reported to RAC showing no problems arcse during the first limited field

“test. (4) RAC should request information on dissemination, persistence,

and efficacy of the released strain. This may be done on a confidential
basis. (5) Initial approval should be for one growing season. If the data
reported back to RAC show no problems, RAC could recammend approval for
two additional growing seasons. Dr. Vidaver said generally three growing
Seasons are necedsary to obtain adequate predictive data in agriculture.

Dr. Vidaver said she wished to say for the record that she was more
concerned with certain experiments over which RAC has no control than over
the AGS proposal. Dr. Vidaver explained that one potential cammercial use

|6
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of INAT bacteria is in snowmaking, to enhance the skiing season either in
spring or fall. No public information is available on the strains used or
the properties of these strains, nor the quantities employed in snowmaking.

Dr. Tolin concurred with Dr. Vidaver. She said the practices ocutlined in
the AGS proposal are consistent with USDA practices, and she supported
approval of the project with the five stipulations suggested by Dr. Vidaver.
Dr. Fedoroff also supported Dr. Vidaver's recammendation.

Ur. Pirone said he agreed with Dr. Vidaver's analysis but requested addi-
tional information on the methodology of pathogenicity testing. Or. Lacy
also said he would like AGS to provide more information about the methods
and results of pathogenicity testing. As he is familiar with Pseudamonas
syringae, he did not, however, believe anission of pathogenicity testing
data was critical in his evaluation of the AGS proposal. He pointed out
that the proposed test site is geographically isolated from all major
production areas of the test plant species. Crops grown in the vicinity
of the test sites are primarily potato and alfalfa; no known isolates of
Pseudamonas syringae are pathogenic to potato, alfalfa, or the test plant
species.

Dr. Vidaver explained that some strains of Pseudamonas syringae are patho-
genic. The majority of these pathogenic strains are considered minor
pathogens, occasionally important locally but generally relatively insig-
nificant. Dr. Vidaver said AGS in greenhouse trials tested their modified
strain for pathogenicity under conditions where adverse effects to plants
wauld have been detected. Howewver, without field trials one cannot say
wnequivocally the strain would have no adverse effect on plants in the
field. This is one reason field testing is necessary.

Dr. Rapp asked if AGS proposed to obtain a baseline sample of naturally
occurring INAT and INAT Pgseudamonas syringae before spraying their modified
strain in the test field. He also asked what would be the expected recam—
bination frequency for Pseudamonas syringae in the field. Dr. Vidaver
replied AGS had not proposed to obtain a baseline sample for naturally-
occurring INAY and INA™ bacteria in the field before application of the
modified strain.

In reply to the second of Dr. Rapp's questions, Dr. Lacy said Pseudamonas
syringae pathovars under ideal laboratory conditions have a recarbination
frequency of 106 to 10~9. 1In the field, however, these organisms tend to
be isolated on plant surfaces in microocolonies; recambination frequency
in the field would be expected to be much lower,

Dr. Lacy said he felt the AGS proposal with Dr. Vidaver's five stipulations
ard a requirement for additional pathogenicity data should be approved for
several reasons: (1) The experiment is important; warm temperature frost

damage causes hundreds of millions, if not billions of dollars loss yearly
to crops in the U.S.; (2) No new genes are being introduced into the envi-
romment; (3) In this proposal, a very small portion of a gename (about 8
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0.1%) is being modified in contrast to standard plant breeding in which
50% of a gename is modified; (4) Chemically-created INA~ have already been
tested and did not cause problems; (5) This experiment is a safe "model"
experiment; and (6) The NIH has already approved a similar experiment.

Dr. Pimentel said he thought the probability of envirommental hazard from
field testing these bacteria is minimal. Rather, he wished to use this
particular proposal to help develop procedures to assess envirommental
impact. Dr. Pimentel said the AGS proposal describes in great detail pre-
cautions taken in the genetic engineering ard culturing of the organisms;
in contrast, only general statements are given concerning environmental
testing. Dr. Pimentel felt more information would be needed for a good
sound ecological assessment, which he felt was important as INA* organisms
play a role in natural selection by affecting the frost tolerance of plants
and insects. He made the following observation concerning envirommental
monitoring and the AGS proposal: (1) AGS investigators mention host range
studies, but the AGS proposal contains no data on host range; (2) AGS
proposes to provide a ten meter barren buffer zone surrounding the test
plot but does not mention the type of vegetation surrounding the buffer
zone; (3) AGS states it will sample the surrounding vegetation but does
not describe sampling procedures; (4) AGS states the test organisms will
be sprayed during calm night time conditions but does not describe the
spraying method; and {(5) AGS does not state how the test organism will be
monitored for wind or insect dispersal fram the test plot to surrounding
areas.

Dr. Scandalios said Pseudomonas syringae is abundant in nature. He felt
AGS has taken all necessary precautions, and he suggested that RAC recam-
mend approval of the proposal with Dr. Vidaver's five stipulations.

Dr. Sharples said the proposed experiments are not threatening. She said
the test organisms occur naturally in the enviromment. The ice nucleating
gene is apparently present in a single copy per gename in INAY organisms
and has been deleted fram the test organism. This is substantially differ-
ent fram adding a new gene to an organism. As there is evidence that frost
injury predisposes and may even be necessary for pathogenicity, INA~ strains
should be less pathogenic than INAY strains. Dr. Sharples agreed that the
AGS proposal did not adeguately describe envirommental monitoring, but she
did not think this consideration in this instance inportant enough to deny
AGS approval to proceed with the experiment.

Dr. Gottesman suggested RAC remenber the scale of the proposal; approval is
being asked for a very limited set of field tests. Approval of these field
tests does not extend to cammercial use. She felt many of the envirormental
testing questions mentioned by Dr. Pimentel are relevant to large-scale
camercialization. She suggested this limited field test be permitted

and pertinent data be collected.

Dr. Gottesman felt it extremely important that a distinction be drawn between
trivial and non-trivial cases. She thought RAC should develop a list of
(7
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pertinent review considerations, but she did not think every question

has to be asked for every experiment. Dr. Gottesman thought the experiment
proposed by AGS was a "trivial case” as similar bacteria are present in
nature in large nunbers, and the scale of the AGS release is very small.

Dr. Pimentel said he did not believe this field test of the organism is
going to cause envirommental effects. However, as an ecologist, he is
influenced by his knowledge of the problems caused by introductions of
novel organisms. He said half the pests in the U.S. are introduced organ~
isms. He reminded the RAC that a minor genetic change can cause some
avirulent organisms to became virulent. Dr. Pimentel emphasized that
introducing a reproducing organism into the envirorment differs fram
releasing a chemical. He argued that for the sake of credibility if
testing is going to be done it must be done in a good sound scientific
manner.

Dr. Friedman said for the sake of credibility the scientific basis of the
experiment must also be taken into account. He said the AGS mutant is no
different fraom mutants occurring in populations of these organisms in
nature. Simply because the organism is created by recombinant DNA technol-
ogy does not magically make it any different fram naturally occurring
mitants.

Dr. Pirone said he did not regard the AGS mutant any differently than he
regarded naturally occurring mutants. However, the AGS strain is a dele-
tion mutant and as the genes regulating pathogenicity are not known, it is
not known whether the deletion might affect the expression of pathogenicity.
He said he did not wish to see a whole range of other characteristics tested;
but given that same Pseudamonas syringae isolates are pathogenic, it is
prudent to test for pathogenmicity. Dr. Pirone thought a prudent individual
would test mutants created by whatever means for pathogenicity before

field testing.

Dr. Pimentel said he supported Dr. Pirone's camments. He reiterated that
he did not see a problem with field testing the AGS mutant, but he said
AGS provided no data to support the phrase "no observable effects" used in
describing the results of tests performed with chemically induced mutants.
Walking through test plots and seeing no cbservable effects is not sufficient.
Dr. Pimentel said anyone walking into his test plots at Cornell University
where experiments are being performed with pesticides and toxic chemicals
will observe no effects just by eyeing the plots. However, if the insects,
arthropods, microbes, etc., are examined, tremendous differences are noted.
Dr. Pimentel reiterated his statement that any envirormental testing should
be performed in a sound manner.

Dr. McKinney said the AGS proposal offers an opportunity to acquire scme
important data with little risk. while it may not be possible or feasible
to do every test Ir. Pimentel suggests, RAC should take advantage of every
cpportunity to acquire such envirormental information.

[7)C
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Dr. Holmes agreed with Dr. McKinney but expressed some skepticism about
using the AGS experiment as a risk assessment study as it was not designed
to be chne.

Dr. Miller said FDA's philosophy is the amount of testing and oversight
required should be that which is necessary and sufficient. He thought same
of Dr. Pimentel's suggestions represent a kind of "academic feeding frenzy"
of things that are intellectually desirable but wholly unnecessary in this
case. Dr. Miller felt it "unreasonable to penalize AGS by requiring them
to do a risk assessment study for academic reascns in a situation virtually
everyone believes is extraordinarily benign.”

Pr. Morris Levin of EPA said he did not feel the AGS proposal was dangerocus.
He asked Dr. Vidaver whether she had reservations which caused her to
suggest five stipulations be attached to the approval. Dr. Vidaver replied
she herself had no reservations; her five stipulations were offered to

meet the concerns of several members of the assembly. The five stipulations
are in keeping with the conservative manner in which RAC has operated.

Dr. Lacy felt a stepwise procedure, i.e., fraom a very small release to
larger releases would be the way to proceed in establishing guidelines for
planned releases into the enviromment.

Mr. Rifkin said he wanted to raise two levels of issues concerning the
AGS proposal: (1) scientific questions about the AGS experiments; amnd
(2) whether these experiments should be postponed.

Mr. Rifkin said RAC spends a lot of time on toxicity and pathogenicity,

but scmething can be destructive in the environment without being pathogenic.
He said the questions that need to be raised in terms of data on this
proposal are not about pathogenicity but whether introducing INA™ in some
way potentially hamms balanced relationships. IMA™ bacteria exist in nature,
but over millions of years they existed in a certain relationship to the
IMAt in a way that maintains a balance between INA~ and INA* and the rest

of the ecosystem. Wwhen INA™ is concentrated through a procedure of placing
it on crops, that balanced relationship is changed in the small area. If

it is put over millions of acres of crops and is camercially viable, the
relationships in those areas will be charged. ‘

Mr. Rifkin said the bacterium appears to pramwote and enhance the viability
of frost-resistant plants and insects in the temperate regions of the world.
He noted that many of the crops introduced in North America as cash crops

-were tropical in origin like tobacco and beans and corn; these crops are

frost-sensitive not frost-resistant. He argued that introduced INAT
bacteria would be enhancive to tropical insects and tropical plants that
are frost-sensitive, but deleterious to the natural flora arxd fauna that
INA* has enhanced over a period of time, i.e., frost-resistant plants
ard insects.

1
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Mr. Rifkin asked whether there were data to suggest that INA™ can develop a
niche. Are there any data to suggest that once INA™ develops a niche it
might be able to campete effectively with the INAY in the surrounding envi-
romment? Are there any data to suggest what the observable effects would
be to insect life? Mr. Rifkin said we know INAY intimately affects insects.

Mr. Rifkin said:

"I'm afraid we're using petrochemical thinking to look at biological
products. With a petrochemical it makes damned good sense to talk
about how much chemical you're putting cut and how big the envirorment
is that you're placing it in. Wwhen you're dealing with a biological
product, quantity is not as important all the time as quality, because
biological products reproduce, they migrate, they grow, you cannot put
them back in the drum and take them back to the laboratory."

Mr. Rifkin said his second set of issues deal with the recent preliminary
injunction stopping NIH fram approving deliberate release experiments fram
NIH funded institutions, and whether now two standards will exist: one
standard for the university cammnity and ancther for industry. If the
court decision is upheld, NIH may have to prepare environmental impact
statements or enviromental assessments under the National Enwvironmental
Policy Act (NEPA) before being allowed to approve deliberate release
experiments sulmitted by universities.

Mr. Rifkin suggested that:

"...the desirability of a consistent policy and program, as well as the
fundamental concepts of simple fairness, require that all deliberate
release experiments, or each appropriate subclass, be treated in the
same manner."

Mr. Rifkin felt that:

"...it would be entirely inappropriate for a particular deliberate release
experiment submitted by a private campany not to be held to the standards
of envirommental scrutiny...applicable to a similar experiment submitted
by an NIH-funded entity.”

In response to Mr. Rifkin's comments, Mr. Mitchell said the court's decision
clearly stated that the preliminary injunction applied only to institutions
vhich receive NIH funds for recambinant INA research and specifically did
not apply to woluntary sulmissions from industry. Mr. Mitchell pointed

out that RAC is advisory in nature; the NIH Director will determine final
action. He alsc pointed cut that RAC proceeds on a case-by-case basis and
reviews all proposals on their merits under a camon standard.

Mr. Harvey Price of the Industrial Biotechnology Association (IBA) said:
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"Since its enactment in 1969, those most familiar with NEPA's gperation
give it rather mixed reviews. On the one hand, it's clearly proven
beneficial in many instances. In many other instances it's led directly
to overly elaborate procedures accampanied by, as we may see in this
case, seemingly endless and unproductive litigation. As a result, many
major products have been delayed or impeded unreasonably with little or
no apparent benefit to envirommental protection as a final result....

"Two of the major strengths of the NIH RAC review system for recambinant
DNA experiments have been the flexibility and case-by-case approach
demonstrated here today, characteristics that are well-suited to the
present canbination of both increasing knowledge and existing uncertainty
in bioctechnology's nascent stage of development. This approach has

been the cornerstone of NIH's cammendable contribution to recambinant
DNA research and hence to the bicmedical and other societal benefits
which are within our reach. It shouldn't be abandoned lightly....

"While it's clear that NIH will have to camply with NEPA if the Federal
Courts decide, it's cquite clear that it should also resist the tenptation
to apply that statute's often stramgling formalities to areas where it
is not legally applicable. Otherwise, in my view, it would be neither
wise science nor wise public policy."

Mr. Rifkin said if NIH does not have regulatory power over industry, it

should stop reviewing such proposals. "Voluntary campliance doesn't make
sense."

CLOSED SESSION

The RAC went into closed session to consider proposals fram cammercial
concerns for field testing of recombinant DNA containing organisms.

ADJOURNMENT

The meeting adjourned at 5:25 p.m., Friday, June 1, 1984,
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Respectively submitted,

Elizabeth A. Milewski, Ph.D.
Rapporteur

william J., Gartland, Jr., Ph.D,
Executive Secretary

I hereby certify that, to the best of ny
knowledge, the foregoing Minutes and
Attachments are accurate and canplete,

Date Robert E. Mitchell
, Chair
Recambinant DNA Advisory Coammittee
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DEPARTMENT OF HEALTH AND Datsd: Septamber 12, 1884, Although these experiments are exempt, it
HUMAN SERVICES Beity ). Beveridge, _ is recommended that they be performed at

National Institutes of Health

Recombinant DNA Advisory
Committes; Meeting

Pursuant to Pub. L. 92-463, notice is
hereby given of a meeting of the
Recombinant DNA Advisory Committee
at the National Institutes of Health,
Building 31C, Conference Room 10, 8000
Rockville Pike, Bethesda, Maryland
20205, on October 29, 1984, from 9:.00
a.m. to adjournment at approximately
5:00 p.m. This meeting will be open to
the public lo discuss:

Repart of the Working Group on Release
into the Environment;

Report of the Working Group on Human
Gene Therapy:

Amendment of Guidelines; and

Other matters to be considered by the
Committee.

Attendance by the public will be
limited to space available. Members of
the public wishing to speak at the
meeting may be given such opportunity
at the discretion of the chair.

Dr. William }. Gartland, Ir., Executive
Secretary, Recombinant DNA Advisory
Committee, National Institutes of
Health, Building 31, Reom 3810,
telephone {301) 496-8051, will provide
materials to be discussed at the meeting,
rosters of committee members, and
substantive program information. A
summary of the meeting will be
available at a later date.

OMB's "Mandatory Information
Requirements for Federal Assistance Program
Announcements” (45 FR 38582) requires a
statement concerning the officiel government
programs conlained in the Catalog of Federal
Domestic Assistance. Normally NIH lists in
ite announcements the number and title of
affected individual programs ferthe guldance
of the public. Because the guidance in this
notice covers not only virtually svery NIH
program but also essentially every federal
research program in which DNA recombinant
molecule techniques could be used, it has
been determined to be not cost effective or in
the public Interest to attempt to list these
prograras. Such a list would tikely require
several additional pages. In addition, NIH
could not be certain thet every federal
program would be included as many federal
agencies, as well as private organizations,
both national and internationsal, have elected
1o follow the NIH Guidelines. in lieu of the
individual program listing, NIH invites
readers o direct questions to the information
address above about whether individual
programs listed in the Cotoloy of Federal
Domestic Assistance are affected.

Committee Menagement Officer, NiH.
[FR Doc. B4~24804 Filed 8-16-54: 8:45 am]
BILLING CODE 4140-01-M

Recombinant DNA Research;
Propoesd Actions Under Guldslines

AGENCY: National Institutes of Health,
PHS, DHHS. ‘
ACTION: Notice of Proposed Actions
Under NIH Guidelines for Research
Involving Recombinant DNA Moleculea.

SUMMARY: This notice sets forth
proposed actions to be taken under the
NIH Guidelines for Research Involving
Recombinant DNA Molecules.
Interested parties are invited to submit
comments concerning these proposals.
After consideration of these proposals
and comments by the NIH Recombinant
DNA Advisory Committee (RAC) at its
meeting on Oclober 29, 1984, the
Director of the National Institutes of
Health will issue decisions on these
proposals in accord with the Guidelines.

DATE: Comments must be received by
October 22, 1984.

ADDREBS: Written comments and
recommendations should be submitted
to the Director, Office of Recombinant
DNA Activities, Building 31, Reom 3B10,
National Institutes of Health, Bethesda,
Maryland 20205, All comments received
in timely response to this notice will be
considered and will be available for
public inspection in the above office on
weekdays between the hours of 8:30
a.m. and 5:00 p.m. Comments received
by close of business October 24, 1954,
will be reproduced and distributed to
the RAC for consideration at it October
29, 1084, meeting. .
FOR FURTHER INFORMATION CONTACT:
Background documentation and
additional information can be obtained
from Dra. Stanley Barban and Elizabeth
Milewski, Office of Recombinant DNA
Activities, National Institutes of Health,
Bethesda, Maryland 20205, {301) 406~
8051. ‘
SUPPLEMENTARY INFORMATION: The
National Institutes of Health will
consider the following actions under the
Guidelines for Research Involving
Recombinant DNA Molecules.

L Proposed Amendment of Section II-D
of the Guidelines,

In a letter dated August 21, 1884, Mr.
C. Searle Wadley and Dr. John H. Keene
of Abbott Laboratories, North Chicago,
Illinois, propose that the following
sentence be added to Section Ill-D of
the Guidelines:

the appropriate biosafely level for the host or
racombinant organism (for biosafety levels
see "Biosafety in Microbiological and
Biomedical Laboratories"”),

In support of their proposal, Mr.
Wadley and Dr. Keene state that it
would be advisable to recommend that
appropriate biosafety levels be
considered for those recombinant
experiments that are exempt from the
Guidelines.

1L Propossd Addition of Prohibited
Experiments to the Guidelines.

Mr. Jeremy Rifkin of the Foundation
on Economic Trends, Washington, D.C.,
submitted the following letter, dated
August 21, 1984, to NIH:

* I am formally requesting that the following

item be placed on the agenda for the October
28, 1984 meeting of the Recombinant DNA

. Advisory Commitiee of the National

Institutes of Health.

It has come fo our attention that the
National Institutes of Health and the National
Science Foundation are helping to fund
specific experiments by Dr. Ralph Brinster of
the University of Pennsylvania in which
human genes regulating growth hormone is
being injected in lo eheep and pig embryos
with the express purpose of incorporating
these human genes permanently into the germ
line of these other mammalian species. These
experimenta are currently being conducted, in
part, with the assistance and cooperation of
the USDA at its agricultural sxperimental
station at Beltaville, Maryland.

If successful, these experiments would
represent the second time in higtory that a
segment of the genetic make-up of homo-
sapiens has been permanently transferred
into the genetic make-up of another species.
The Brinster team has already successfully
transferred the human growth hormone gene
into the germ line of mice. Thus, a dramatic
new lechnological threshold has been
crogsed, making it imperative that the Federal
Government act immediately and
expeditiously to establish a policy in regard
{o such experimentation.

Therefore, 1 am proposing the following
amendment to the NIH guidelines for
recombinant DNA experimentation:

The NIH prohibits any experimentation
involving the transfer of a genetic trait from
one mammalian species into the garm line of
another unrelated mammalian species.
“Unrelated” shall be defined as any two
species that cannot mate and produce one
generation of offspring either in the wild or
under pre-existing domestic breeding
programs.

This NIH guideline shall encompass all
mammalian species, including homo-sapiens.
Upon adoption of this guideline by the NiH,
said agency shall immediately discontinue
funding any current experimental research
Involving the tranafer of genetric traite from
one mammalian species into the germ line of
another unrelated mammalian species and
shell instruct all institutions recelving NIH

T~
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shall also eover all private companies who
are signatories of license agreements with
NTH fonded institutions where said ’
agreemsnts contain tlavses requiring the
licenses to adhere to the NIH guidelines -
involving recombinant DNA experimentation.

The intent of this amendment to the NIH
guidelines is to protect the biologioal inm
of every mammalian species.
policy, as reflected in many Federal statutes,
protects the integrity and well being of
species. The crossing of species borders and
the incorporation of genetic traits from one
species directly into the germ line of another
species represents a fundamental assault on
the principle of species integrity and viclates
the right of every species to exist as a
separate, idantifiabie creature.

Certainly most human beings would
condemn any attempt to Introduce animal
genes permanently into the germ line of
homo-sapiens. We would abhor any such
wxperiment as a gross and unconscionable
‘wiolation of our telos as & spacies. In like
menner this amendment egtablishes the
principle that similar experiments between
all other mammalian species be condemned
and outlawed on the same grounds, i.e., that
such an intrusion violates the telos of each
species and is to be condemnad as morally
reprehensible.

Ab to non-mammelian specles, the same
principle of species integri&lwghl to apply.
Tharefore, [ am propasing thaf {5 addition to

thcadoptlonoflhelhcummdmemlo the

NIH guidelines, the RAC m&kuly
establish a working sul whose purpose
will be to propose any a protocols or
guidelines that might be necessary to ensure
compliance with the spirit of the above
‘amendment in regard to the protection of the
le line of ail species.

t”;lmr Mr. Rmdn
lﬁu an addifional letter ta NBE —

#n additional item for

mt &t the agenda for the Oclobar 20,
1054 meeting of the Recembinant D)

Advisory Comamm ofthe Nn[oml
Institutes of Health: The foflowing
amendment to the NIH gutdelines should be
raised for discussion end debate along with
the proposed amendment which [ forwarded
to-you in my letter dated August 21, 1884, 1
would like this enclosed amendment to be

. considered first on the agenda and the
: lmendmm in my Auguet 21 letter ta be-

ﬁa mﬁmm shall read as follows:

The National Institutes of Heslth prohibits
any expetimantation involving the transfer of
a genetic trait from & human being into the
germ line of another mammalian species. The
Nationa! Institutes of Health alec prohibits
any experimentation involving the transfer of
a genetlc trait from any memmalian species
into the germ line of a human being.
Furthermore, the National Institutes of Health
considers any such expe:ims_m_
involving the-transfer of gunetio traits
between animal and hﬁm:n gorm lines to be
morally and ethically unacceptable.

megm

Thark you for your time and consideration
on this matter.

OMB's "Mandatory Information
Requiraments for Federal Assistance Program
Announcements” (45 FR 39582) requires a
statement concerning the offical governmant
programs contained in the Cata!og af Federal

'for the guidance
e guidance in this
notice covers not only virtually every NIH
program but alsc essentially every federal
research program in which DNA recombinant
molecule techniques could be used, it has
been datermined to be not cost effective or In
the public interest to attempt to list these
programs. Such a list would likely require
several additional pages. In addition, NIH
could not be certain that every federal

would be included as meny federal

&3 wall as private organizations,
both national end international, have elected
to follow the NIH Guidelines. In lieu of the
individual program listing, NIH invites
readers to direct questions to the information
address above about whether individual
programn listed in the Cotalog of Federal
Domestic Assistance are affected.

Dated: September 10, 1084.
Bernard Talbot, M.D., Ph.D,,
Acting Director, Nationol Institute of Allergy
and Infactious Diseases, National Institutes of
Health.
|FR Doc. 84-24013 Filed 9-10-84; 8:45 am]
SILLING CODE 4140-01-M
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Dr. William J. Gartland

Executive Secretary, RAC

National Institute of Allergy
and Infectious Diseases

Building 31, 3B-10

Bethesda, MD 20205

Dear Dr. Gartland:

We write in response to a communication from Mr. Jeremy Rifkin to the RAC
requesting that all transgenic experiments between species be terminated

in order to protect species purity. Our letter restricts itself to the im-
pact of this request on human genetic experimentation and potential therapy.
We shall not address ourselves to the propositions of species inteqrity,
since as we shall point out below, this issue has no practical relevance to
human genetic investigations.

Transgenic experiments between species are especially important to the ad-
vancement of human genetic knowledge ~~ basic and applied. Our direct un-
derstanding of mechanisms of gene function and regulation depends on the
isolation, modification, and functional evaluation of cloned genes. This
kind of experiment can be best accomplished by the transfer of human genes
into laboratory mice. The transfer of human genes into human embryos for
experimental purposes is obviated on account of moral, ethical, and prac-
tical considerations. The mouse provides an acceptable alternative, pro-
viding as it does, a means of evaluating genetic expression in all cell
types at all stages of development in a reproducible manner., The transfer
of human genes into laboratory mice cannot be considered as modifying the
genetics of the murine species, since .only laboratory mice will be used,
and these animals will either be confined to the laboratory or killed at
the end of an experiment,

In addition to obtaining basgsic information on the functioning of human
genes, transgenic experiments will provide the most effective way of test-
ing modified human genes for the purpose of somatic cell genetic therapy.
Many laboratories are currently attempting to ameliorate certain human
genetic diseases by means of the transfer of human genes into the body

cells of patients., It is generally believed that serious genetic diseases
such as sickle cell disease, and various thalassemias can be treated in this
way. The prohibition of interspecific transgenic experiments would likely
slow down or abort the development of these new therapies.
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br. William J. Garth&mi
October 22, 1984
page —2-
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In summation, we believe Mr. Rifkin's recommendations make little sense
in the context of present day human medical genetics. The transgenic
system provides a unique means by which fundamental knowledge of human
gene expression and regqulation can be acquired. Such information will
be invaluable in the future for the development of diagnostic tests and
therapeutic regimens for a host of human disease conditions. The in-
formation can also be expected to be crucial in the design of disease
prevention strategies. The transgenic system also provides the best
means by which candidate genes for human genetic therapy can be adegu-
ately tested. It is also clear that these cobjectives can be realized
without any threat to the short or long term genetic constitution or

function of species.

Sincerely,
David L. Rimoin, M.D., Ph.D.
President, American Society of Human Genetics

Frank H, Ruddle, Ph.D,, President-Elect
Kenneth K. Kidd, Ph.D.
C. Thomas Caskey, M.D.
Larry J. Shapiro, M.D.

DLR/d4r
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Dr. William Gartland
Office of Recambinant DNA Activities
National Institute for Allergy

ard Infectious Disease
Hational Institutes of Health
Bethesda, MD 20205

Dear Ix. Gartland:

As you know, the Assistant Secretary for Health recently convened a group within
the PHS, the Ad Hoc Committee on Biotechnology, to serve as a focal point for
PHS deliberations on issues regarding biotechnology. On behalf of that
comnittee, we wish to offer comments on two proposals to amend the NIH
Guidelines on Recombinant DNA Research. These proposals by the Foundation on
Economic Trends are described in documents designated 1182 and 1183.

The proposed amendments to the Guidelines would, in essence, prohibit the
inter-species transfer of "genetic traits" between magmals. In our opinion,
such prohibitions are not warranted by the canons of science, and could inflict
incalculable damage on several areas of scientific and medical inquiry (vide
infra). Hence, we urge that the proposed amendments be rejected. These views

are explicated below.

First, terms such as "genetic trait" are so vague as to be meaningless in the
context of transfer of individual genes, which are, of course, merely
homopolymers of nucleic acid. It is not unusual for experiments to employ genes
that are hybrids, with regulatory and structural sequences derived from
different sources, perhaps even including chemically-synthesized regions that do
not occur in nature, Moreover, the transfer of single genes does not confer
species identity - or the lose thereof - on an organism.

Second, the proposed prohibitions would inhibit the study of the role of
specific genes in susceptibility to disease. For example, the recent
experiments of Professor Philip Leder with transgenic mice that have begun to
elucidate the nature of genetic susceptibility to breast cancer would be
proscribed,

Third, the proposed prohibitions would confound the new vistas that recombinant

DNA technology provides for developmental biology. The insertion of
controllable heterologous genes whose activity is manipulable into embryos will
provide important insights into the role of various genes in development.

505



_Page Two - Ix. William Gartland

S -

Fourth, the proposals ignore the well-established practice of inter-species
applications of single-gene polypeptide products, arguably analogous to transfer
of the gene itself. These applications include, for example, the administration
to human patients of bovine and porcine insulin and salmon calcitonin. Note
also that human patients have long been the recipient of porcine cardiac valves,
and of complex secondary metabolites of microbes, e.g., antibiotics. 1In
addition, the use of various analogues of naturally-occurring molecules, such as
fertility and growth hormones and lymphokines, has established the use of "gene
products” that do not exist in any species in nature.

Fifth, the proposed prohibitions would prevent optimal pre-clinical testing of
the products and procedures intended for clinical trials of human gene therapy.
The outcome would be that these clinical trials would be more hazardous, less
likely to succeed, and, inevitably, delayed. This would represent certain
detriment to patients afflicted with genetic disorders amenable to gene
therapy.

In suwnary, we urge the RAC to consider seriously the above objections to the
proposals submitted by the Foundation on Economic Trends, and to reject those
proposals.

Sincerely yours,

sl e o
x. el
food and Drug Administration Centers for Disease Control
Dr. Peter Bri br. ey ey
Alcohol, Drug Abuse and Mental Health Resources and Services
Health Administration . AMministration
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October 24, 1984

Director

Office of Recombinant DNA Activities
Building 31 Room 3Bl0

National Institutez of Health
Bethesda, MD 20205

Re: Proposed Addition of Prohibited Experiments to the
Guidelines, submitted by Mr., Jeremy Rifkin of the
Foundation on Economic Trends, dated August 21, 1984
and August 23, 1984.

Dear Director:

We are concerned about the scientific merit of the recéent prohibitions of
transfers of genetic traits proposed by Mr, Rifkin. Aside from the tremendous
benefits to be accrued by humans by utilizing gene transfer systems (such as
the manufacturing of insulin by bacteria, and the production of disease resistant
plants and animals), Mr. Rifkin's basic premise is not a biological argument.

The intent of this amendment is to protect the biological integrity of every
mamnalian species, yet the concept of retaining species integrity 1s contrary
to evolutionary thought.

Specles are man-made classifications that designate life forms of like
individuals, based primarily on morphology. Evolution does not act on species,
but upon individuals within a species, Each individual contributing to the
gene pool of a species is genetically different and unique. The gene pool of
a given species is not stagnant, it changes constantly albeit at a slow rate.
We all recognize the importance of maintaining the gene pool. The introduction
of genetic material into individuals does not destroy the gene pool of a given
specles,

Utilizing classical, Mendelian genetics, we have manipulated the genes of
literally thousands of individuals (both plant and animals) to provide dometi-
cated varieties, etc., of many food sources and for many lifeforms that we deem
attractive and desirable. How does this differ from introducing genes into
individuals of a species? We are not destroying the gene pool, just utilizing
some of the individuals to create homogeneous varieties, breeds, etc.
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There exist natural vectors that exchange DNA between specles, the viruses.
Lewis Thomas in his book, The Lives of a Cell (1974), addresses this issue of
viruses as mobile genes dragging along pileces of genome and current research
unequivocally demonstrates thig point. The only difference between this natural
mixing of genomes and the introduction of specific genes is that the latter is
more directed.

We feel that the proposed amendment lacks scientific validity and therefore
should not be approved.

Sincerely yours,

Gl

John Gearhart, Ph,D,
Assoclate Professor of Pediatrics,
Gynecology and Obstetrics, Cell
—_ Biclogy and Anatoamy
Joseph P. Kennedy, Jr. Scholar in
Mental Retardation

;ﬁka4§r<£xax (EE&Lu»!i;&gtu —

Mary Lou Oster-Granite, Ph.D.
Associate Professor of Pediatrics
and Neuroscience
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The University of Texas Medical Branch at Galveston

Medical School Marine Biomedical Institute

Graduate School of Biomedicd? Sciences Inatitute for the Medical Hurmanities

School of Allied Health Sciences UTMB Hospitals at Galveston

Schoul of Nursing

DEFARTMENT OF HUMAN BIOLOGICAL CHEMISTRY & GENETICS Area Code 409
Office of the Chairman 761-2271

October 23, 1984

FOR CONSIDERATION AT October 29, 1984 Meeting, please.

Director

Office of Recombinant DNA Activities
Building 31, Room 3B10

National Institutes of Health
Bethesda, MD. 20205

Dear Director:

This is in comment to the proposed addition of prohibited experiments to
the guidelines suggested by Mr. Jeremy Rifkin of the Foundation on Economic
Trends and included in the Federal Register, Volume 49, No. 184, Thursday,
September 20, 1984. Mr. Rifkin suggests prohibiting all experiments which
invoive the transfer of a genetic trait from one mammalian species into the
germ line of another unrelated mammalian species. He attempted to justify this
suggestion by a series of assertions which have no basis in fact or in any
other reason than his own opinion. Thus he claims that such experiments
represent, "fundamental assault on the principle of species integrity." He
asserts that every species has a right to exist as a separate, identifiable
creature, etc., etc. Certainly Mr, Rifkin is entitled to his opinions. He is
not entitled to make them natural laws simply by assertion. In fact, his
assertions are uniformly wrong. The truth is that man has been experimenting
with crossing animal species since time immemorial. The technology available
to do it now simply differs from that available formeriy. It is, in my opinion,
dangerous and wrong for a prohibition of the sort suggested to be put into place
as part of the framework in which American research is conducted. It would
undoubtedly deter important and potentially useful experiments from being done,
experiments which would have potential for improving the lot of many species
including but not limited to mankind.

Sincerely yours,

E. Brad Thompson, M.D.
Chairman and Professor

EBT:sg
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DEPARTMENT OF BIOCHEMISTRY AND BIOPHYSICS (415) 666-4314

October 23, 1984
Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy and Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland,

1 am writing to express my strong concern over the smendments proposed
by Mr. Jeremy Rifkin, which were published in the Federal Register (volume
49:37016-37017, which I received today), for discussion at the RAC meeting
to take place October 29, 1984, I was informed in a phone conversation with
the RAC office today that it would be possible to have these couments
accepted Bo long as they arrived by Octeober 26th.

Although I am presently the Vice-President of the Genetics Society of
America as well as President-elect (for 1985), I am presenting my comments
not in any official capacity for the Society but rather as a concerned-—
deeply concerned--geneticist.

Mr, Rifkin“s amendment of August 23, 1984 proposes a prohibition of
transfer of a4 genetic trait (i) from a humsn being into the germ line of
another masmalian species and (ii) from any mammalian species into the germ
line of a human being. I am opposed to a blanket prohibition of these two
types of procedures in large part because I believe that such procedures
will yield information that will have important, bemeficial consequences for
the health and well being of both humans and other mammals., My specific
reasons follow.

DNA transfer from humans or other mammals into non-human mammals makes
it possible to address fundamental questions in developmental biology
concerned with gene expression. In addition such trasnsfer experiments make
it possible to address fundamental questions concerned with carcinogenesis.
Information gleened from these experiments is certain to provide important
nev insights into disease processes both in humans and in other mammals.
The end result will be a literal stremgthening of species, a deeper
underatanding that will improve the ability of these species to combat
disease,

Without hearing the report of the Working Group on Human Gene Therapy
that is to be presented at the October 29 mweeting, I am hesitant to take a
firm position on the transfer of traits from a human or non-human mammal
into the human germ line, Obviously, this procedure must be considered
vwithin the context of guidelines governing experimentation involving human
subjects. With these disclaimers aside, my present personal feeling is that
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I do not think that" such transfers should be done. Despite this feeling, I
do not believe that the National Institutes of Health should make s
permanent prohibition against such procedures. It is poesible that
judicious use of this procedure might be called for in certain circumstances
or shall result in importanmt and unique information. I feel that such a
procedure should be utilized only after rigorous scrutiny by appropriate
oversight committees or panels.

In Mr. Rifkin"s letter of August 21, 1984, he proposes further that
"the same principle of species integrity ought to apply ... to non-mammalian
species" (page 37017). In other words, Mr. Rifkin proposes that the
National Institutes of Health prohibit transfer of genetic traits, for
example, from mammals and other organisms into bacteria amd yeast. Such a
prohibition would have dissstercus consequences on many levels, First, it
would stop dead in its tracks the greatest revolution in understanding of
the natural world that has ever taken place: the technique of cloning (that
is, isolating) individual genes from complex organisms is providing a flood
of information and imsights that is unprecedented. Secondly, the practical
consequences of these types of genetic transfers for production of
biological products and reagents are immense. The technique of genetic
trait transfer is an essential cornerstone in both of these broad areas,
With respect to the latter, the United States is without question the world
leader in development and utilization of biotechmology. It is crucial to
maintain and sustzin this critical technology and to nurture it wisely. In
the same spirit, it is fundamental discoveries from basic science that
launched the biotechnology industry and that fuel its continued progress.
Prohibition of these types of genetic trait transfers would cripple modern
bio-medical science and biotechnology.

Sincerely yours,

o lorth g~

Dr. Ira Herskowitz
Professor and Vice-Chairman,

Department of Biochemistry & Biophysics
Head, Division of Genetics

5t/



- October 16, 1984

Route #7, Box 487
Athens, Ohio 45701

Director

Office of Recombinant DNA Activities
Building 31, Room 3BlO

National Institute of Health
Bethesda, Md. 20205

Dear Director:

It is imperative that the research now going on in
Recombinant DNA not be stopped or delayed. As parents
with two daughters afflicted with Metachromatic Leuk-
odystrophy, we are only to aware of the possible conse-
quences of any interruption in this work.

The existence of the Recombinant DNA Advisory Com-
mittee points to the fact that the National Institute of
Health is responsibly overseeing the research in this field.
To adopt Mr. Rifkin amendments would destroy Recombinant
DNA research and with it the hope of treatment for our
daughters and thousand of other patients and families of
patients suffering from many currently untreatable dis-
eases.

We believe in this technology and have donated funds
to provide a research technician in the lab of Dr. John
0'Brian of the University of California at San Diego.
This person is to assist Dr. O0'Brian in the cloning of
the Aryl Sulphatase A gene which does not properly fun-
ction in MLD patients.

We know we have a long road to travel, but feel we
are headed in the right direction. Please continue this

important work.
Very truly i:j

J Michael Downard

Christina L. Downard

)
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P. 0. Box 264
New Marshfield, Ohio 45766
October 17, 1984

Director

O0ffice of Recombinant DNA Activities
Building 31, Room 3Bl0

National Institutes of Health
Bethesda, Maryland 20205

Dear Director:

I am writing in reference to a proposal by Mr. Jeremy
Rifkin regarding recombinant DNA research. I urge you NOT
to consider this amendment. I have two granddaughters
suffering with Metachromatic Leukodystrophy. At this time,
our only hope for a cure for these girls is with recombinant
DNA research. We cannot afford even the shortest delay.
Research must continue!

This research could give these two beautiful little
girls a chance for a cure and a normal life. Please do not
deprive our family and other families of this hope of
happiness.

Sincerely,

gL- %i,wkgilﬁff\ jthz}al%gwx.
E. Eileen Saylor
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October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3B1l0

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register.

I am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases. I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy. I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease, It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases.

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research.

 Chuitspha R Hbom

Rockbridge, OH

4/
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October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3Bl0O

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Regearch involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register.

I am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases. I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy. I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease., It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases.

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research.

Sincerely,

Deraled Y Morithe

" Rockbridge, OH




October S, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3Bl0

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register.

I am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases. I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy. I am familiar with
the Downard family in Athens, Ohio who have two young
‘children with this particular disease, It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases.

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research.

Sincerely,

i

Rockbridge, OH
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October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3Bl0

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register.

I am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases. I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy. I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease. It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
‘many other children suffering from genetic diseases,

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research.

Sincerely,

ploe 12

Rockbridge, OH
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October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3BlO

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register,

I am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases, I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy, I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease. It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases.

I strongly urge the committee not to adopt the proposed

amendment and instead continue the fundlng for Recombinant
DNA Activities Research.

Sincerely,
Ovistont, Lldoen

Rockbridge, OH




October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3BlO :

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed
amendment to- the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register.

I am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases, I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy. I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease. It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases.

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research,

Sincerely,

Rockbridge, OH

/
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October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3Bl0

National Institutes of Health . oo
Bethesda, MD 20205

Dear Director:

I am writing in response to My. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register.

I am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetlc disordérs, canc&r and other
diseases. I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy. I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease. It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases.

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research.

Sincerely,

bt

Rockbridge, OH




October S5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3Bl0

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr, Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register.

1 am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases. I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy. I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease. It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases,

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research.

Sincerely,

Rockbridge, CH

S/




October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3B1l0

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register.

I am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases. I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy. I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease, It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases.

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research. .

Sincerely,

Rockbridge, OH

SRR



October 5, 149H«g

Director, Qffice of Recombinant DNA Activities
Building 31, Room 3BlO

Natiocnal Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register.

I am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases, I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
Known as Metachromatic Leukodystrophy. I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease. It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases.

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research.

Sincerely,

f&?ﬁwm

Rockbridge, oH

TR3
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Qctober 19, 198,

Director, Office of Recombinant DNA Activities
Building 31, Room 3BlO

National Institutes of Health

Bethesda, MD 20205

Cear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register.

I am very concerned that Mr., Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases. I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy.. I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease. It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases,

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research.

Sincerely.,

sof L) Z,q/oc /?n,?ﬂg,/é ~\ »

%’/’A‘EU‘; &// 5{‘5,70/
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October 19, 198,

Director, Office of Recombinant DNA Activities
Building 31, Room 3Bl10

National Institutes of Health

Bethesda, MD 20205

Dear Director:

This letter is in reference to a proposal by Mr. Jeremy
Rifkin regarding recombinant DNA research which appeared in
the Federal Register Volume 40, Number 184, September 20,
1984.

I am aware of a family with two young children suffering
from a rare genetic disease known as Metachromatic
Leukodystrophy. My understanding is that this is a terminal
illness, and that the greatest hope for a cure lies in
recombinant genetic research which would be prohibited by
the Rifkin proposal. On behalf of the 'children I know of
who are suffering, their parents, and other suffering
children unknown to myself, I urge this office to strongly

" consider research toward a cure for this disease, as well as
other important research, upon which Mr. Rifkin's proposal
would have a serious impact.

Thank you for your consideration.

Yours truly.

Hilla M. Zerbst™
159 valley View Estates
Athens, OH 45701

SAG



October 19, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3B1lO

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20, 1984 Federal Register.

I am very concerned that Mr, Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases. I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy., I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease. It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
" many other children suffering from genetic diseases.

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research.

Sincerely,
/&A“/’f /K/‘"’M“’f'
Athens, OH
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October 19, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3BlO

National Institutes of Health

Bethesda, MD 20205

Dear Director:

This letter is in reference to a proposal by Mr. Jeremy
Rifkin regarding recombinant DNA research which appeared in
the Federal Register Volume 40, Number 184, September 20,
1984,

I am aware of a family with two young children suffering
from a rare genetic disease known as Metachromatic
Leukodystrophy. My understanding is that this is a terminal
lliness, and that the greatest hope for a cure lies in
recombinant genetic research which would be prohibited by
the Rifkin proposal. On behalf of the'children I Know of
who are suffering, thelr parents, and other suffering
children unknown to myself, I urge this office to strongly
consider research toward a cure for this disease, as well as
other important research, upon which Mr. Rifkin's proposal
would have a serious impact.

Thank you for your consideration.

Yours truly,
Friron L (e

Aﬂmﬁs;OH

-
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DRAFT
POINTS TO CONSIDER IN THE DESIGN AND SUBMISSION
OF HUMAN GENE THERAPY PROTOCOLS

WORKING GROUP ON HUMAN GENE THERAPY
RECOMBINANT DNA ADVISORY COMMITTEE

QUTLINE
Preamble
A. TFocus on somatic-cell gene therapy
B. Guidance provided by general rules for research involving

human subjects and President's Commission report on
Splicing Life

C. Review procedures
D. Procedure for periodic revision of "Points to Consider"

I. Issues Covered by the Department of Health and Human Services (DHHS)
Regulations for Research Involving Human Subjects

A, Research design, anticipated risks and benefits
1. Objectives and rationale
a. Disease to be treated
b. Natural history of disease
¢. Alternative treatments

2. Research Methods

a. Structure of genetic material to be inserted
"b. Tissue culture and animal studies

3. Clinical and public-health considerations in the
treatment of patients

4, Qualifications of investigators, adequacy of
laboratory and clinical facilities

B. Selection of subjects
C. Informed consent process

D, The protection of privacy and confidentiality



"

II. General Social Issues Not Covered by the DHHS Regulations for

Research Involving Human Subjects

Example: What effect, if any, is the proposed somatic-cell

therapy likely to have on the reproductive cells
of treated patients? Please provide laboratory
data or bibliographic references that pertain to
the answering of this question.

III. Requested documentation

A. Original protocol or grant application

B. Responses to the "Points to Consider"

LeRoy Walters
10/25/84
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requirement for use of controls. Drs. Tolin, ArntZen, ‘and Pirone agreed.

Dr. Arntzen said a statement concerning use of controls would logically be
inserted in item C. Dr. Pirone suggested item C-1 might include a statement
to the effect that "data should include information on engineered and control
plants.” Dr. Scandalios felt the title of Section C should be nodified to
read:

“Characteristics amd Monitoring of Genetically Engineered and Control Plants.”
The working group accepted Dr. Scandalios' suggestion.

Dr. Arntzen questioned whether the working group should specifically request

that monitoring techniques be described. Dr. Fedoroff felt inclusion of a
specific statement was unnecessary; she thought item C-2 was specifically

saying "tell us how you monitor."  She felt the guestion of vwhether the proposed
monitoring was adequate should be addressed on a case-by-case basis.

Dr. Scandalios felt the proposed modification and the genetic stability of the
inserted DNMA should be evaluated. Dr. Tolin said Appendix L-II-C specifies

the types of modifications which may be introduced into the test plants under
Appendix L. Dr. Lacy felt "changes" could involve deletion as well as insertion
of genetic materials. He suggested the term "altered DMA" was more encompassing
ard should be introduced into item C-2-f£, The working group agreed.

Following this discussion the Working Group on Release into Envirorment agreed
the guidance document would read as follows:

"Proposed Guidelines for Submission Under Apperdix L.

"Appendix L of the Guidelines specifies corditions under which certain
plants may be approved for '‘release into the enviromment' including field
tests. Experiments in this category cannot be initiated without sulmission
of relevant information on the proposed experiments to NIH, review by the
RAC Plant Working Group, and specific approval by NIH.

"The proposal should include a statement of objectives and a description of
materials and methods, including methodology for monitoring the experiments,
and expected reaults. A summary of relevant preliminary results should
accompaty the proposal. A check list of detailed requirements should include
but not be limited to:

“A. Description of Plant Materials.

Give comon and scientific names of plants. Identify the specific
cultivars or genetic lines to be used. Include information on the

relative homogeneity of the plant cultivars or lines and specific
;'// -5

genetic markers they are known to possess.
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MINUTES OF THE WORKING GROUP ON RELEASE INTO THE ENVIRONMENT 1'5

MAY 31, 1984

Vectors and Method of Introduction.

“lo

“2‘

“3-

4.

Describe the cloned DNA seqment and its expression in the new host.

Describe the method(s) by which the proposed DNA vector will be or
has been constructed. Diagrams are very helpful and may be neces-
sary for adequate understanding of the construct. Explain the
advantages (and disadvantage(s), if apprcpriate) of your vectom,
if other candidate vectors could be considered.

If microorganisms are used to introduce vectors or are vectors
themselves, indicate how they compare with wild-type strains. If
disabled pathogens are used to transmit the vector, imdicate fac-
tors that will rmost likely prevent these microorganisms fram
regaining or acquiring pathogenic potential. If the vector is
likely to survive independently of the desired host(s), refer to
this possibility and provide any available data to assess the
probability of transfer to other organisms.

If microorganisms are used to introduce vectors, the absence of
these microorganisms in the plants to be released in the field
should be documented.

Characteristics and Monitoring of Genetically Errgineered ard Control
Plants.

III.

llz.

Provide data fram greenhouse amd/or growth chamber studies to sup-
port prospective field studies. Include morphological data for at
least two generations of plants if feasible. Supply any molecular
or physiological data, especially as applicable to the trait(s)
under consideration.

"Specify plant monitoring procedures, frequency, and types of data

obtained.
Field plots should meet the criteria specified in Appendix I~II-D:

“Appendix L~II-D. Plants are grown in controlled access fields

under specified conditions appropriate for the plant under study
and the geographical location. Such conditions should include
provisions for using good cultural and pest control practices, for
physical isolation fram plants of the same species outside of the
experimental plot in accordance with pollination characteristics
of the species, and for further preventing plants containing
reconbinant INA fram becoming established in the enwiromment.
Review by the IBC should include an appraisal by scientists
knowledgeable of the crop, its production practices, and the local
geographical conditions. Procedures for assessing alterations in
and the spread of organisms containing recambinant INA must be
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developed. The results of the ocutlined tests must be submitted
for review by the IBC. Copies must also be submitted to the Plant
Working Group of the RAC.

"Supporting data should include the following:
a. total area;
"b. geographical location(s): where, how many locations;

"c. plot design: for example, replication, row spacing, nature of
border rows;

"d. specify plant monitoring procedures: freguency; types of data
to be obtained, including leaf, seed, fruit, or root character-
istics; disease and insect population monitoring;

e. specify techniques for nonitoring the vector and/or altered
DA and

"f. specify access and security measures."

RISK ASSESSMENT WORKSHOP

Dr. McGarrity asked Dr. Tolin for an update on the plannel risk assessment
workshop. Dr. Tolin said the workshop planned jointly by the NIH and USDA was
to review and synthesize available scientific information. She sajd the NIH-
USDA workshop should provide information to RAC in its deliberations and should
also benefit RAC working groups such as the Working Group on Release into
Environment. Dr. Tolin thought the workshop would focus primarily on plante
and associated microorganisms am? would most probably be similar in format to
the workshop sponsored by the National Institute of Allergy and Infecticus
Diseases (NIAID) at Pasadena, California.

On April 1l-12, 1980, NIAID sponsored in Pasadena, California, A "Workshop on
Recambinant INA Risk Assessment.” The workshop was designed to define the
scientific issues and assess the potential risks of: (1) possible direct
adverse effects of homone-producing strains of E. coli K-12, and (2) the
possible occurrence of autoantibodies or autoreactive cells due to the prodc-
tion of eukarctic polypeptides (including hormones) by E. coli K-12 should
such strains for unexpected reasons colonize higher orcanismg., In order to
address these topics, the meetiny brought together scientists from the fields
of irmunology, endocrinology, physiology, microbiology, infectiocus diseases,
and other appropriate disciplines. The information synthesized by the workshop
and workshop recanmendations to NIAID were used to implement the NIH program
i

to assess the risks of recambinant INA.
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FOR IMMEDIATE RELEASE I l q a

October 9, 1984
Contact: Mike Xopp

HOUSE PASSES BILL TO ESTABLISH BIOETBICS COMMISSION

WASHINGTON, D.C. =-- The House of Representétives TODAY passed

legislation that would establish a Congressional Ethics Rdvisory

Commission to study ethical implications of human genetic

engineering and human fetal research.

The legislation, which represents a compromise §greemenc

betwen leaiglation sponsored by Congressman Albert Gore, Jr. {D-

Tn) and a bill in the Senate, would auvthorize the Commission to

examine a broad range of biomedical issuvues and report to the

-

Congress and the public,

Gore's ‘legislation initially called for the establishment of a

presidential commission to study hurman genetic engineering. He

introduced the legislation on april 27, 1983, following thred days

of hearings he conducted in late 1982 on thé legal, moral and

ethical implications of the science,
hccording to the compromise legislation pessed by Congress,

the Commission will report on research and develophents in genetic

Bicomedical Ethics

. ¥
]

engineering and its implications. A sepsrate
kdvisory Committee uiil work with the Commission to help prepare
the reports and studies, 7The Committee's 14 wmembers will be
selected.from the fields of medi#ine, behavorial sciences, ethics,

7 theology, law, health edninstration, governmvent and the

huoranit ies, 8
I

e w0




"Our society is unprepared for the guestions that will be

forced upon us by human genetic engineering,” said Gore, ®It is
1 K

imperative that we monitor more closely these new developments and

accelerate the creation of this new body to guide us in making the

decisions we will confront.”
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Etnics Aovisory Commission

Conference Agreement: T

‘ The conrerence agreeneént woulo ChACNRCe Tne €Itnics
auvisory coamittee tocatew in the Orrice oi Tecnnology
issessment (OTA) an tne Senzte Dpill into an inuepenuvent
Congrecsionzl Etnics Advisory Commission patterneu arcer
ihe OYA. Tne Conanmission wouvlo exaamine a proaa rance o:r
pionecical issuves and report to the Conyress a2nu tne -
poolic. TWO srtudies are specifically manuzted in the
lecislasrion: (1) an e:aminztion of the npature,
auvisznility, ‘anu tne oiomeuvical and etnacal - .
inplicitions of exercisang any wsaver or e:xisting
Feueral protections oi nuaan fetuses in research a2nd (2)
2 srudy of tne eunical inplicztions of developments in
venetic entineering for numan cenetic engineering.

.I
-t
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of Dizbetes and Digestive and Xidney Diseases

Sec. 1. The Secretary of Hezlth anhd Human Services shall

'3— cowﬁu*t nn administrative review of tne dioeaqe rosearch

4

.14
12

13

14

15
16
- 17
38

19

26

21
122
23
24
25

prograns of the Xational Institute of Disbetes and Dlgestive

and xldney Diseaées to determine 1f any of such progranms ‘
could be more effectively and efficiently mandged Ly other
natlonal research institutes. The Secretary shall complete
such review within the one-year perlcd beoinning on the date

of the enactment of this-sections -

{ piomedical Ethics

Sec. 12. Title III (as zmepded -by séction 3) Is amended

by ao3ding at the end the follovwing:
o - “‘Part I--Blomedlcal Ethics

-=+ *"'Ser., 38B1. (a) There is estaolishad in the Jeglslatlve

branch of the éavernment the Rlomedica) Ethics Board
.

(herelnafter referced to as the “poard”).
*T{bY(1) The Bpard shall consist of twelve members 2s

»

follcws:
**()) Six rembers of the Senate appointed by the

President pro terpcre of the Senate, three frers the
majority party ana three from the minorlty party.
) (B) Six fembers of.. -the House cf Fepresenta%}ves )

aﬂpulﬁted by the Spnukerspi éhe House of wepresent atlves,

thres from the najcrlty partyraﬂd three: frov the miporlity

-

par Y.Y'. . {9[

-
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_such meetlng is* dlspen

145 - o~

"(2) The term of ofiice cf a memﬁer of the Board shall

expire when the member leeves the office of Senator or

M JRA R
Repre:entatlve, am~thé?case muy ne. or Upon thE expiratlon cf
- - ~) T “.‘r::." "'i -‘qz""’*:i}y st g ;‘;‘s_h'.r“s - -u_:‘ b z B "’""‘ "r e
eight years ftop ‘the date cf the memter‘s EDDointment to the
Dgemew *xg- f).- -~ -

. .t

Baard whlchever occurs first._

**(3) Yacancles in the membership of the Bsard_shall not

affect the povwer o* the remaining mamters to2 s=xecute the

functions of the Board and shall be fllled 1n the szme manner

.

wr o, .

oAy ,n,,
rd .,‘

as in the case Y, the crlq.lnax appointsent.’

- e ¥
. . .‘...a

“(u) The Baara shall select a chairman and a vlce

- -

'chairmun from among its menbers at the teginning cf each

-

Congress. The vice chalrman shall act as chulrman in the

'absen:e of the chairman or 1n the event of the Incepacity of

the chairman. 1he chalrmanshlp and vice chalrwansbip shall

- -
‘_'. ; » I
e, : .‘,, -
.....

'-‘..~~“

ﬂ‘-‘ ) . L w-.d,‘u
clternate between the senate and the House of Pepresentatives

. .

with eacﬁ-tongress. Ihe chalrman during eaﬂh even numbered
o

Congt ss Shall'be;selected by the nemners oi-the House of

sein _'_ ....- *_rc-h \.-«- - ———
T Mv ..._ - -

’ ﬁepresentatfes'on the Board from among their number. The vice

chalthan durlnp each congrnsé shall te chesen in the same

——
.m-.__‘

"nannef fram that House ‘of cOngress otber than the House of

Pl _-‘ - ..2‘. ,qg_,; !-:...-.-- M... - s

L E T -
_cOngress of whlch the chairman 15 a Benter..

3"‘5) rhe Bbard Sball meet once every three sonths un]ess"‘“
- . - c.’ Lo

.w?-—’rk . "Nq.u ey Mj.; -F';“' =.I '..."“__ ..
sed wlth byﬂthe chalrman, aﬁd may meet

- H R SR - s, L WP
-,,_a ..'_. .,..,‘ :“_‘ 4";*’}':!'2. ....0‘«7""""‘

‘at any tlmb upon the'request1bf¢?uur or more mcmbers of the

e
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oo "(c)(1) The Bcard shall study ang report to the Ccngress

9
2 on a continuinp basls on the ethical issues arising from the
-3 delive:y of heaﬁth care and bicmedlcal and hehavloral V
T SRR NG e L S B D T
_.n reseag;:;”iggiggi?e Egi g;g%f?Pion of humén subjects o£ such
5 research and developments in gepetic enoineerlnu tlncludlno o
6 activjties in recorbinznt DNA technolooy) which have ‘
7 Jmplications for human genetlc engineering.
8 *(2)()) Except 2s provided ipn subparsoraph (B), an
9 - annupal report shall‘be transmitted to ‘the fon;ress -
18 1¢ent1fylng the 1 sues which were the subject o' tre study
: 1 csndu:ted uncer paragrapb &)) and indentifyiny areas,
‘12 programs, and practlces of medicine and blomedical and
_ 13 hehavjorol researah which thE signiflcant ethical |
BL implicatlons and uhdch would bg_appropr§ate subjects for - - |
15 study.;_,;: ' R "wi;é;"‘” ~ i&
}} *(B) 3 repé;t 6n ;esggrch';nd developwents in genetlc -
: 17 enolneegfng f%nclud;n;‘éEfiGi?ieéiln rggonblnant nxn »_-'fi;j ]
i "18 . techna%f—p;)kﬁﬁl‘;‘;}%‘\;; jg\él?éa“_t__lgr;sxi or;\u i%n_ Qenetic '-: .-;' e . E
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L e et
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1 members as follov

-

2 .
ﬁ’;”&hﬁs&‘l“wﬁéﬁi BNDENEAL RS TS b
Board, f?om 1nd1v1duals uroﬁ?re djct.!nguiched*lr ~’i-.,~;_‘,‘,. R

ar
Tl B A e s 0 e R oaEL o
b bl medical Dr behavioral research.":-’f""f*‘-“ e S .
T i PRS- ST },.:,.k..._ ---.a-t-cu‘t ii—- --v~--1 -
5 . “(8) Three of the' members -shall be appoin«ed by the
6 Board {rom lnﬁivlduals whn are distlnguished in the
7 practice of medicine c" otherwlse dlstincuisbed in the
8 p*ovlslon of health "are. ’ .” st ]
9 “(C) Flve 'oi thé mem‘bers shall be appointed by the
18 3pard froxr 1ndlviduais uho are distin;mlshed 1n one or
i1 more of the Ilelds of ethics, theology, law, the natural

12 sciences (cther than a bloxredlcal cr b°hcsﬂoral ScAencE).-

v ‘l- ""“ ‘-!'" o g ¥ LiZ
~ - e e
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1 shall ‘be four —ynars. except that any such member appeointed to

2 fill 2 vacéncj’yoéaﬁf‘ihg pr.ior to the expiration of the €rm.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

s A%
r N
- Q<
%, g WASHINGTON, D.C. 20460

= 1193

OFFICE OF
SEP lgad PESTICIDES AND TOXIC SUBSTANCES

Honorable Albert Gore, Jr.
Chairman '
Subcommittee on Investigations

and Oversight
Committee on Science and Technology
House of Representatives
Washington, D.C., 20515

Dear Mr, Chairman:

This is a follow-up to the Administrator's letter to
you of July 23, 1984, concerning a series of specific questions
you posed on what EPA plans to do about a proposed field
trial of a genetically engineered anti-ice-nucleating microbial
pesticide, <Your specific questions and our responses are as

follows.

(1) bDoes EPA have jurisdiction under The Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA) to require
that Advanced Genetic Sciences (AGS) obtain an Experimental
Use Permit (EUP) for the proposed experiment?

Yes, EPA does have this jurisdiction under FIFRA.

(2) If yes, has EPA (a) evaluated the need for this or any
similar experiments, and/or (b) decided that such a permit is
or is not required? '

EPA scientists are evaluating data on the AGS field
experiment proposal that were voluntarily provided to the
National Institutes of Health's (NIH) Recombinant-DNA Advisory
Committee (RAC). Evaluation of the data made available to
EPA has raised a number of questions which may suggest the
need for an EUP, but which can only be resolved with additional
information on the nature of the genetically engineered
organism. In other words, we do not now have sufficient
information to determine whether an EUP should be required
for the AGS field experiment.

(3) Has AGS or NIH sought out the opinion of EPA as to
whether or not an EUP is required, or has EPA informed AGS or
NIH of its jurisdiction under FIFRA? ' /)



AGS has not sought EPA's position on this issue, and the
Agency has not directly informed AGS of its present concerns,
although the Agency intends to do so shortly. NIH has requested
EPA's comments on various proposals to field test recombinant
Pseudomonas syringae. EPA has provided NIH with a summary
of its review of the scientific literature and other available

information on the proposed experiments.

{(4) Does EPA believe that environmental and health questions
concerning the safety of the AGS experiment have been sufficiently
considered, either by NIH or by EPA, so that the experiment
should be permitted to go forward under the approprlate FIFRA
and NIH standards?

No, EPA has not concluded that the AGS field experiment
should be permitted to go forward. As explained above, the
Agency has a number of questions about the proposed experiment,
and we need more information than is currently available to
answer these questions, With regard to the NIH's own assessment,
EPA will carefully consider that assessment in deciding how
or whether to regulate pesticides under FIFRA.

(5) How does EPA intend to proceed with respect to the AGS
experiment and to any future field scale tests of a pesticide
prior to publication of its Federal Register notice?

We have decided to implement the proposal the Administrator
discussed in his letter to you last spring to require a several
month pre~test notification of EPA for field tests with
genetically engineered (and non-indigenous) microbial pesticides,
Each notification will include information sufficient to determine
whether an EUP, and the data supporting it, should be requested.

As I explained in my previous letter, the Agency intends to

publish a Federal Register notice which will fully explain our

plans for regulating biotechnology under the Toxic Substances

Control Act (TSCA) and FIFRA. In light of the current situation

with the AGS field experiment, we have decided to publish an

additional, earlier Federal Register notice specifically announcing

the pre-test notification as an interim procedure, to be followed

at least until a more formal approach is established through

the later notice. The interim notice will also provide an

opportunity for public comment on the issues. This earlier

notice, which will appear within the next few weeks, will

apply to AGS and any other field experiments with genetically

engineered biological pesticides.
N

With regard to your request for copies of background
documents, I enclose the EPA Office of General Counsel's
legal opinion on the applicability of PIFRA and TSCA to non-
ice-nucleating bacteria, and EPA's August 30, 1984, letter
to an attorney for a public interest organization who petitioned
the Agency to require an EUP for all intentional releases of
genetically engineered biological pesticides. €5€
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I hope this information is helpful. If I can be of
further service, please let me know. .

]

Sincerely yours,

aN e l«),(_ﬁ&wﬁ
John A. Moore —/V|
Assistant Admynistrator

for Pesticides
and Toxic Substances

Enclosures
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Honorable William D. Ruckelshaus
Adminlstrator

Environmental Protection Agency
401 M Street, SW

Washington, D.C. 20460

Dear Mr. Ruckelshaus:

Thank you for your extensive reply to my letter of March 12 requesting Infor-
mation concerning EPA's plans to regulate biotechnology under FIFRA and TSCA,
{ recognize that EPA Is undertaking a serlous effort to sort out the many
questions Involved In the regulation of biotechnology, and | appreclafe the
thoughtfulness of your reply.

| am writing at this time In order to better understand EPA's current posltion
on the exerclse of Its Jurlsdiction under the Federal Insecticide, Fungiclde,
and Rodentliclde Act as It pertalns to the fleld trials of Ice minus bacterla.

| am also writing to obtaln Information abut EPA's Intended course of actlon
with respect to the NIH Recombinant DNA Advisory Commlttee's June 1st recom-
mendatlion to the NIH Director to approve & fleid trial of an ice minus bacteria
sponscored by Advanced Genetlc Sclences (AGS), an Industrlal concern.

Speclfically, ( would apprecliate answers to the following questions:

1. Does EPA have jurlsdiction under FIFRA to require that AGS obtalin an
experimental use permit (EUP) for the proposed experiment?

2. If yes, has EPA (a) evaluated the need for a permlt for this or any simllar
experIments, and/or (b) declded that such a permit Is or Is not required?

3. Has AGS or NIH sought out the opinion of EPA as to whether or not an EUP is
requlred, or has EPA informed AGS or NIH of [ts jurlsdiction under FIFRA?

4. Does EFPA bel ieve that environmental and heatth questions concerning the
safety“of the AGS experiment have been sufficlently considered, elther by
NIH or by EPA, so that the experiment should be permitted to go forward
under the approprlate FIFRA and NIH standards?

5. How does EPA intend to proceed with respect to the AGS experiment and to any
R future fleld scale tests of a pesticide prior to publication of its Federal

Reglister notlice?
\ 40



Honorable Willlam D, Ruckleshaus
June 21, 1984
Page Two

| would also appreclate recelving copies of EPA documents which bear on EPA's
answers to these questions -- for example, any Office of General Counsel memos
pertalning to EPA's declsion that the ice minus bacteria Is or Is not a pesti-
cide within the definition of FIFRA; any EPA risk assessment of the AGS's ex-
periment; any EPA decislon documents concerning the need for an EUP of the AGS

exper iment,

| would appreciate a reply to this request on or before July 16. {f you have
any questions concerning this request, please call Robert B. Nicholas, Chlef
Counsel/Staff Director of the Subcommittee on Investigations and Oversight.
Mr. Nicholas can be reached at 226-3636,

Sincerely,

Albert Gore, Jr.

Chalrman

Subcommlttee on.linvestigations
and Oversight

AG/ Ntk
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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WASHINGTON, D.C. 20460
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AJG 30 1984
OFFICE OF
FESTICIDES AND TOXIC SUBSSTANCES
Edward Lee Rogers, Esd.
Suite T-200
1718 P Street, NW
Washington, DC 20036 .

Dear Mr. Rogers:

Your June 15, 1984 petition requested the Agency to require
experimental use permits for all recombinant DNA pesticides
released into the environment. The Agency is aware of the
implications associated with genetic engineering and the potential
for problems associated with the release into the environment

of novel microbial pesticides.

EPA has regulatory authority over the distribution and use
of pesticide products, including microbial pesticides, as
specified in the Pesticide Registration Regulations - 40 CFR 162,
The Agency has issued a regulation containing data requirements
for microbial pesticides (Part 158 - Data Requirements for
Registration) and has published guidelines through the National
Technical Information Service containing recommended test methods
for developing the required data (Subdivision M - Pesticide

Assessment Guidelines).

‘We are also developing procedures and data requirements to
address specific issues of health or environmental concern for
genetically manipulated microbial pesticides. One issue that
has received considerable thought is the need for experimental
use permits for performing pesticide evaluations on ten acres
of land or less. 40 CFR 172 currently gives the Agency authority
to require experimental use permits for certain small scale
testing. The Agency under certain circumstances has required
an experimental use permit for an experimental program of 10

acres or less.

Until EPA adopts a more formal approach to these substances,
notificaetion will be required as an interim procedure f{or small
scale field studies conducted with novel microbial pesticides.
Based on the information contained in the notiticiation, the
Agency will determine whether an HUP i3 reguired, In the
process of determining the neced lor an EHUP, the Agency may
sclicit the advice of expert individuals or committees,  Such
expert advice may be solicitoed hoth on general issues rebatesd
Lo review procedures ana on spe o1t iC pestiaciide uses, \ C{Qﬂ,



EPA is a non-voting member of the National Institutes of
Health (NIH) Committee which deals with recombinant DNA issues.
As such, its representative has been involved with the committee

and its extensive deliberation concerning several Psuedomomas
I view these important activities as

ggringae experiments.
initiatives between NIH and those submitting the experimental
protocol; it does not supplant the need to notify the Office

of Pesticide Programs. It is clear that the Agency would
carefully study the opinions of the NIH Committee in formulating
its response under the statutory requirements of the Federal
Insecticide, Fungicide and Rodenticide Act,

.In response to your specific concern about a disease
resistant plant generated through recombinant DNA techniques,
it does not appear that this product falls under the purview
of the Federal Insecticide, Fungicide and Rodenticide Act
(FIFRA). Higher plants, regardless of how produced, would not
come within the scope of FIFRA, unless they were considered to
be pesticides. EPA has not in the past considered any of the
many disease resistant plants in commerce to be pesticides.
Therefore, it is unlikely that the experimental use provisions

of 40 CFR §172 are applicable in this case.

Your concerns expressed in the petition are similar to
many of those already under consideration within the Agency.
Be assured that the information that you have supplied and the
points you have raised will be carefully considered. Thank

you for your interest and concern.

Sincerely yours,

——

/ o,
-
TN

Joprx A. Moore

AsSistant Administrator
for Pesticides
and Toxic Substances

(43
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DEPARTMENT OF BIOCHEMISTRY BERXKELEY, CALIFORNIA 94710

October 17, 1984

Dr. william J. Gartland
Executive Secretary, RAC
National Institute of Allergy
and Infectious Diseases
Nationat Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

Mr. Rifkin's proposed amendment would put an end to the molecular study
of the nature of the genetic barriers between mammaltan species.

Much remains to be learned about those barriers (Ferris ef a/, 1983a).
Their study will give us a deeper understanding of the nature of species
and the process of evolution. In particular, Interspecific transfer of genes
will allow testing of ideas about the nature of species differences and the
forces that moid the gene pools of species.

Evolution is a process that affects all species. What controls its rate
(which is very high in many mammals) and direction is only now beginning
to be understood as the resuit of molecular genetic studies. NIH and NSF
have an obligation to society to foster research into the nature of this
fundamental biological process.

Yours sincerely,

NEA L

Allan C. wilson
Professor of Blochemistry

ACW/k
Encl. Ferris ef 2/, 1983a
cc: Dr. Ruth L. Kirschstein

| a4
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Flow of mitochondrial DNA across a species boundary
{European mounse populstions /restriction enzymes/ceavage maps/protein electrophoresis /hybeid pone)
STEPHEN D. FERRISY, Facrumn D. SAce*?, CHUN-MING HuaNG?, JorN Tonnes NieLseNS, Uzi RiTte*Y,

AND ALLAN C. WiLsSON* ‘

Depmmentdmoehendstry University of California, Berkeley, Californis B4720; *Museum of Vertebeute 1
Cenetica, Sm:b:d Unlwnﬂy, Medical School, Stanford, Californis 84305; lwﬂ

94720; ¢Department of
DK-8000, Aarhus, Denmark
Communicated by Ermst Mayr, Dmthr 21, 1982

 ABSTRACT  Restriction snalysis shows that wild Scandinavian
mioe belonging to the species Mus musculur contain the mito-
chondrial DNA of a neighboring species, M. domesticus. This
demonstration results from of Scandinavian mice with
authentic M. domesticus and M. muscrdus from other parts of Eu-
rope. Electrophoretic and immunological analysis of eight diag-
nostic proteins confirms that mice from worth of the hybrid zone
in Denmark are M muscaliss in regard to their nuclear genes. In
contrast, the mice tested from this region and » nearby part of
Sweden have extlusively M dowesticus types of mitochondrial DNA.
Phylogenetic of the restriction maps suggests that the mi-
tochondrial DNAs found in Scandinavian M. musculus could stem
from a single M. domesticus female.

The growing use of mtDNA as a tool for genetic research on
snimal populations (1, 2) makes it important to compare the ability
of nuclear and mitochondrial genomes to move between pop-
ulations. [mtDNA differs conspicuously from nuclear DNA not
only by being outside the nucleus but also by existing in thou-
sands of copies per cell, being inherited maternally, and evolv-
ing quickly (3, 4).] Such & comparison can be made by exam.
ining the d:stﬂbubon of genes across a hybrid zone—i.e., a

geographic zone where two meet and interbreed but
where there is limited flow of nuclear genes {5).

Of all the hybrid zones examined by both organismal and
molecular biologists, that between two species of mice in Den-
mark is the best known (6-8). The comprehensive study by Hunt
and Selander (7) of proteins encoded by the nuclef of 2,695 mice
caught at 44 Danish localities delineated the hybrid 20ne as re-
gards nuclear genes. In addition, the protein evidence s
with anatomical evidence as to the geographic Jocation of this
hybrid zone {6-8).

Further protein work has shown how these Danish mice are
related to other commensal mice (9, 10). Commensal mice are
those species that live in close association with buildings used
by humans. They contrast with aboriginal mice (in Europe: Mus
spretus, M. hortulanus, and M. abbotti), which live predomi-
nantly independent of human dwellings and, in nature, do not
interbreed with commensal mice {10-12). Acwdiug to a phy-
logenetic analysis of the protein data, there are two commensal
mouse species in Europe. One, known as M. domesticus, lives
in southern Denmark, in most of the rest of western Europe,
and around the Mediterranean Sea (11, 12) (see Fig. 1). The
second, M. musculus, lives in northern Denmark, the rest of
Sundinavia, and eastern Europe (11, 12). The hybrid zone de-
fined by Ursin (6) and Selander and eo-workers (7, 8) is the
meeting place of M. domesticus and M. musculus in Denmark
{see Fig. 1). These two types of mice are sometimes considered
The publication costs of this article were in ec
payment, mmmmmmmw P aons h"%
in accordance with 18 U. §. C. §1734 solely to indicate this fact.

2290

University of Californis, Berkeley, California
Mol:mézlgiology. University of Asrhus,

as semispecies. Our decision to refer to them as e

cies is based not only on extensive morphological and bio-
chemical evidenoe (10-12) but also on the observation that there
is & high incidence of sterility in the male offspring of crosses
between M. musculus females and males from laboratory strains

of M. domesticus (13).

Mice are also for mitochondrial and
auclear gene flow much #s y known about their
mtDNA. Bibb et al. (14) worked out the complete nuclectide
nqumfnrmtDNAfmmnmmm strain of M.

and genetic variation in the mtDNA of mice from

various localities in Europe, North Africa, and the Near East
has been surveyed (1, 15, 16).

This paper reports the use of restriction enzymes to compare
mtDNA from mice collected in the vicinity of the Danish hy-
brid zone with mtDNA from authentic M. snd mus-

culus callocted elsewhere. We also made a parallel
study of ns encoded by the nuclei of these mice. The re-
sults of the two studies contrast sharply.

MATERIALS AND METHODS

Mice. Most of the mice examined were trapped in the wild
or were descendants of wild individuals caught within the last
10 years at 13 localities, 11 of which are shown on the map (Fig.

1). An inbred strain of M. domesticus (DBA/2, from National
Institutes of Health} was included for reference

mtDNA Comparisons, mtDNA wus purified to homogeneity
from single animals and then digested with three restriction en-
zymes (Xba I, Mbo I, and HinfI from New Englmd BioLabs);
fragments were labeled at the ends with P, separated elec-
trophoretically in 1.2% agarose or 3.5% polyacrylamide gels,
and detected with x-ray film (1). The sizes afthe fragments were
estimated by comparison with the known sizes of the fragments
of old inbred mtDNA, whose complete base sequence is es-
tablished (14). By considering these fragment sizes in relation
tothmepmd:ctedbytheknownsoqmoe,wemmmmed
cleavage maps for about 70 cleavage sites in each of the M, do-
mesticus-like mtDNAs and about 40 cleavage sites in each of
the M. musculus mtDNAs.

To estimate the percentage divergence between base se-
quences of pairs of mtDNAs, we used two approaches. The first,
based on map comparisons, uses equation 16 of Nei and Li (17),
which assumes that there is heterogeneity among cleavage sites
with respect to the probability of base substitution. This as-
sumption has been validated by recent sequence studies (18).
The second approach, based on the fraction of shared frag-
ments, uses equation 20 of Nei and Li (17), which assumes ho-

mogeneity among cleavage sites with respect to the probability
1Permanent address; Dept. of Genetics, Hobraw Ummiry. Jerusalem

91004, Israel. ‘q S
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*Table 2. QumﬂuﬁnmdwmfmmmmﬂA : - ‘
" Differonce matrix )
No.of Fragment Scandinavian M. musculus M. domesticus
Population mice patterna i 2 3 & 3 T 8 10 11 12 ‘13 14
Scandinavian
Bkive (1} 1 BIL - 3 3 &7 68 71 68 g 28 40 52 28
Viborg (2)* 1 BIL 0 - 8 3 a7 68 7 68 & 23 40 32 28
Hov (3) 2 AlL 02 02 — 0 8 67 70 87 3 28 87 29 28
Malms {4) 1 AlL 02 02 O - 87 0 67 3 13 87 29 25
M. musculus
Poland (5) 1 DNP 57 51 &5 B8 — 11 18 15 67 &0 87 ] 56
- Czechoslovakia (6) 3 cLp 87 571 B8 &8 08 — 11 12 68 64 70 88 80
Csechoslovakia (T} i DR 60 60 59 B9 10 08 — 17 71 65 n 63 63
Yugoslavia (9) 2 DMR 60 60 59 58 0% 07 1.1 . 66 72 68 62
M. domesticus
W. Germany (1) 1 AKL 63 038 02 02 5.6 &7 8.0 58 — 28 . 40 32 8
8. Deomark {11} 1 AAQ 18 18 17 . 45 48 419 53 20 - % 20 ]
Switzerland (12) 1 AF1 8¢ 30 28 28 83 67 87 61 30 13 - 22 20
Egypt (13) 1 ADE 23 23 21 81 48 80 &4 53 23 13 18 ~ N
Isbred (14} 1 AAA 18 18 17 LT 41l 44 47 48 20 04 13 08 —

< 7The meune mtUNAs examinad come from

1-13 (Fig. 1) and the inbred mouss (141. The single lettars identify, from left to right, the

populationa
&wntpmhmdinhbhlbrthcwmqucLMboLndﬁmmwmwofﬁlmMﬂmh number of fragment

diffevences. Estimates of the percentage difference in nuclectide
{17). Similar values were cbiained by comparing
*The patterns reported eariier (1) for Viborg mtDNA were in error.

fragment patterns were observed, each being designated by &
capital letter. In each case, the summed sizes of the fragments
produced by a given enzyme equals about 16.3 kilobases, which
carresponds to one mitochondrial genome (14). The total num.
ber of fragments observed in the three digests, and hence the
sverage mumber of restriction sites examined, is =70 for a typ-
ical mtDNA,

Table 2 gives the correspondence bahveen mice and frag-
ment patterns; there are 11 types of mtDNA in the commensal
mice examined. The upper right part of Table 2 shows the num-
ber of fragments that were different for each pair of mtDNAs,
The five types of mtDNA from authentic M. domesticus mice
differed from each other by the presence or absence of 6-40

Flpa Sowndimavian
3.4 ey mic
e ]

i

" wmmm

1’

]

Domasticus miDNA

s
V R
1 L I H
60 [ 20 o]
Number of Fragmants Uiffersnt

Fia. 2. Tres ing the close gensalogical relationship of mtDNA
from Danish mice to mtDNA from authentic M. domesticus. The tree

mbuﬂtwiththptmmymd{!ll, considering the fragment
xizas in Table 1 as characters. This 3 methed, it should be
emphasized, doss not sesuwme that the rate of svolution is con-

siazt. To obiain a ook for the tree, we uaed the mtDNA of M. spretus,
The most parsimonious tree (shown here) requires 115 changes in char-
acter state. By contrest, an alternstive tree which derives the Scan.
dinavian mtDNAs from the M. musculus mtDNA lineage requires 27

moye changea.

shown in the Jower left half ware made with squation 20 of Nei and Li
ths mtDNA maps with equation 16 of Nei and Li (17).

fragments. {This extent of variation among M. domesticus mice
is representative of the results obtained from a study of a much
larger sample (N > 100). Some of the results of this larger study
appear in ref. 1; all will be reported in 8 comprehensive paper
on the mealogml relaticnships among wild and laboratory -
strains of M. domesticus.] Likewise, the authentic M. musculus
mtDNAs differed by 11-17 fragments from one another. In
contrast, there are 56-72 fragment differences between the
mtDNAs of authentic M. domesticus and musculus.

mtDNAs from Scandinavian localities on the musculus side
of the hybrid zone are extremely similar to one another. Ouly
two types, differing from each other by three fragments, were

" mh

12
34 :
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1 1
‘2 A A ii
‘3 i '\"\‘ i L i
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sl st NN 3 RoUATSTI] N T b b

o 2 ' & [ 0 2 “ ®
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o 3. thshcmptforvanablundmmclesmmesmﬁ
domesticus mtDNAS. The sites were mapped by the method of Cann et
al.(2) and with reference to the published seqaence for & laboratory mouse
{14). The numbers 1-13 on the left indicats localities at which the mice
wore collectod (sos Fig. 1). Map 14 is for the laboratory mouse (patterns
A in Tuble 1), xnd it shows below the line the 60 cleavage sites con-
surved in a1l the M. domasticus-like mtDNAs examined. The marks above
oach horizontal line indieate varinble sitex: m, Mbo L &, Hinfl; x, Xba
L The maps sre oviented with the arigin of replication at . The ber shows
thw locations of the mitochondrial of known function: bisck areas
indicute tRNA gooes or spaosrs; 1, 2, and 3 are cytochrome oxidase
A is the ATPase gene; and b is the cytochrome & gens. The
hmdmmm&e%mbhdwamltm&em
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found among
differ- only slightly from an suthentic M. type
mtDNA (from locality 10). More recent results show that one
of the Scandinavisn mtDNA types (from localities 3 and 4) oc-
curs also in a M. mouse from in centrul
Italy. For these ressons, we consider the known Scandinavian
types of mtDNA to belong in the domesticus category.

Tree analysis confirms the idea of a genealogical relationship
between the mtDNAs of all Scandinavian mice tested and those
of authentic M. domesticus. Fig. 2 shows the most probable or-
der of branching of the lineages leading from a common ances-
tor to the 11 types of mtDNA. Alternative trees that ally the
mtDNAs of northern Scandinavian mice (from localities 1-4)
with authentic M. musculiss mtDNAs require at least 27 more
fragment changes than does the tree shown. The mtDNA tree
indicates that the two northern Scandinavian lineages are highly
,related to each other and to the M. domesticus lineage from lo-
seulity 10 and im that the two northern Scandinavian types
of mtDNA could be each other's closest relatives,

Cleavage maps were constructed fnrtheM domesticus-like
mtDNAs (Fig. 3)5:::;:3 patterns to the known
gqmo( mmuel:tDNA({.gglg

e rencuinﬁ:gmentp:ttameouﬂ acooun
base substitutions at a total of 20 cleavage sites, with no evie

Table 3. Genetic variation at eight protein loci in mice
Allsle frequarcy, %
; M. M
IPNI ”t.:;n- ng Danish muscrlus domesticus
Allale 1-3 -9 12-14
Adh 1 7 5 00
2 89 95 0
‘ 3 4 0 ]
Est-1 1 100 100 4
3 o 0 98
End i 7 5 100
2 4 90 0
3 89 8 0
Ent-D 1 4 % 82
2 0 1] 18
3 ] 75 0
Idhk-¢ 1 100 100 22
2 1] 0 78
lgh3* 16 20 pii. 100
2324 7. 75 0
Mpi 1 100 100 0
2 ¢ 0 100
Prp 12 0 0 100
34 S ¢ 0
5 11 65 0
8 3 0 0
7 0 35 0

The Danish mice were from thres localities (1--3) on the northern side
of the hybrid zone; the other mics ware fram localities (6~14) far from
the boundary hetween M. domesticus and musculus (soo Fig. 1), or from
MMWDM(ILWWM(MMMLM&

sleobol debydrogensse (4dk
(Bat-1, &M—D).inntnhdlhydmm Udh-0), mmunoglabulm
3 Ugh-3), mannoes isomarase (Mpd) uul nucleotide
) Mlnqhu{?np)&ptdmmnry encoding es-
tarses-1 shown the M. Mﬁﬁmhﬂﬁﬁ-mﬂuahvuﬂeh
3, which m in other M. domesticus, and the M. musculus
from 4 to have allele 1, a8 in other M. musculuy, Sample sizes
ﬁﬂtth.loubnhzdpopuhﬁmml 1.12.1.1 1,7,8,15,and 1.
* For immunoglobulin, phae rether than Bcfnquancm
repovied. Sample sises for the tabulaied papu]ni«sml 1,12.4,1,
0,3, 1,8, and 1 {population 8 was not exasrined)

the 25 niice examined {Table 2). Moreover, th?%

other closely

genomes.
- character of the Scandinavian mtDNAs,

:Rm

dence for sny hgodehﬂnnsorad&ﬁmsd’DNA(i.e.,>20
base pairs). Themvlﬁibieﬁtesmmwﬂdyin&m
genome, as has been observed in comparisons of mtDNAs from
cloavage nnmuhnmtbalgmw'm Hote mas
sites in M. maps

hmlmdpwdduuplﬁ:rubolmdﬂhﬂ whwgm
that M. musculus mtDNAs have about the same overall length
{18.3 % 0.1 kilobases) as M. domesticus mtDNA. Therefore, the
mtDNA differences within and between the two species likely
arose by the usual process of point mutationa] divergence.

The lower left part of Table 2 gives estimates of the per-
centage divergence in nucleotide sequence mgaﬂt&esemn—
tochondrial Besides emphasizing the domesticus-like

Proc. Natl. Acdd. Sct. USA 80 (1983)

estimates draw
sttention to the large sequence divergence between authentic

M. musculus and domesticus mtDNAs, =5%, This value of 5%

agrees with our which is based on the degree of
mcleo.r.DNA difference between the domesticus and musculus
species and on the assumption that mtDNA consistently evolves
faster than nuclear DNA. A comparison of bumans and chim-
panzees bas shown that in them, as in other primates, mtDNA
evolves 5 to 10 times faster than does muclear DNA (18). The
netic distance between M. domesticus and musculus
by nuclear DNA} is about half as big as that
sod chimpanzees (7, 10, 22). Likewise, thementaf
mtDNA divergence for these two mouse species is about half
of that between humans and chimpanzees (18). It follows that,
for mice, mtDNA divergence has probably been 5 to 10 times
faster than nuclear DNA divergence.

Protein Comparisons. The results of our protein compari-
sons contrast sharply with the mtDNA findings. For several
of mice, we examined the allele frequencies for eight
protein-encoding loci which can easily distinguish between M.
domesticus xnd musculus. In confirmation and extension of pre-
vious studies (7, 10), we found that at every one of these loci,
the Scandinavian mice (from localities 1-3) resemble M. mus-
culus more closely than M. domesticus (Table 3). Tree analysis
also emphasizes the close relationship of the proteins of north-

s

eva Scandinavian mice to those of authentic M. musculus (Fig,

4). Furthermore, each of the 14 mice sampled at localities 1-
3 appears to be fully M. musculus as regards alleles at the eight

Mustuine proteing i

Domanticus proteing

A L 1 ! J

OM 0.3 02 ol o
Rogers Distance

o 4 Tree tha close relationship of protein loti from
Danish mice to those of authentic M, musculus. The tree was built by
thedistance Wagner method (23) from a matriz of Rogers distances (24)
based on allele frequencies sxamined in 10 populations for seven of the

oy, m&‘b:g:y &;&Thslmgthdthis

were omi
ihk An alternative tree having the topology shown in Fig. 2
wmhﬁh‘umplemnufkngthl’?aamd therefore, is less parsi-

Gy
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diagnostic loci. The results support the conclusion that at none
of the diagnostic loci has there been extensive introgression of
M.domﬂaumdwmhb&k.%«mﬂa&om
ssmpled in northern Denmark. We recognize that our t
mph%mm:manmaﬂwm&abw{weld
nuclear gene flow across the hybrid zone.

DISCUSSION

The ability of mtDNA from one species to invade another spe-
cies and displace the resident mtDNA is not without precedent.
A laborstory strain of mice, KL /oci, which belongs to the spe-
cies M. molossinus with regard to its ouclear genes, has lost M.
molossinus mtDNA and gained the old inbred of mtDNA
from M. domesticus during the past 15 years (1). The present
study shows that interspecific transfer of mtDNA can take place
in the wild as well. Yonekawa et al. (16) independently dis-
covered that mtDNA from northern Danish mice is more re-
lated to that of M. domesticus than to that of eastern Euro

M. musculus, but they did not point out the significance of this
finding,

If the flow of organelle DNA between populations that ex-
change scarcely any nuclesr DNA turus out to be common, it
will have consequences for the definition of biological species.
Traditionally, the biological species is defined as a group of in-
dividuals whose common gene pool is protected aguinst the in-
flow of alien genes (25). While in no way suggesting that this
biological species concept will have to be abandoned, we do
foresee the possible need for defining species in terms of their
nuclear genes,

Our limited survey has revealed ouly two closely related types
of M. domesticus mtDNA in the M. musculus mice of Scandi-
navia. These two types could be the result of one colonization
event, involving a single M. domesticus individual that entered

M. musculus territory enough ago to allow two of the de-
mtwmm i slightly in mucleotide se-
quence. A fuller survey will reveal how Gar M. domesticus mtDNA

extends into M. musculus territory and whether, indeed, we are
dealing with a single colonization event. It also should be pos-
sible to estimate from the magnitude of the nucleotide se-
quence diversity when the colonization event or events oc-
curred. Assuming a divergence rate of 2-4% per 1 X 10° years
for mtDNA (18), we already can estimate from the restriction
data that the M. domesticus types of mtDNA in M. musculus
territory had a common ancestor within the past 100,000 years,
a time which is far more recent than that estimated for the di-
vergence of M. domesticus and musculus mtDNAs (i.e., at least
1 % 10° years). Nucleotide sequence data will permit more ac-
curate estimates of these times.

Experiments aimed st identifying the factors responsible for
the replacement of M. musculus mtDNA by M. domesticus
mtDNA in the Scandinavian mice should ook for & possible se-
lective or replicative advantage of M. domesticus mtDNA, as
well as at the reproductive behavior and success of the two spe-
cies of mice when they come into contact,

L%ﬂn A
wdR L Can F H.C. Crik K. Fischer Lindshl, D, M. Green, U.

rroc. Natl. Acad. doy. UDA 80U (1us3)

for monoclonal mntthodies snd facilities;
W. Z. Lidicker, snd L Sevid for mice;

Cylleusten, W. 2. Lidicker, E. Mayr, ]. L. Patton, E. M. Prager, B. K.
Selander, M. Slatkin, M. Stoneking, and T. Uzzell for discussions. This

secount of which appeared last year (26), was sup-

work, &
parted by grants from the National Science Foundation and the National
Institutes of Health,
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3601 4th Street
- Lubbock, TX 79430
~ October 23, 1984

Director

Office of Recombinant DNA'Activities
Building 31, Room 3810

National Institutes of Health
Bethesda, Maryland = 20205

Re: Jeremy Rifkin Amendments Proposed to NIH Guidelines for Research
Involving Recombinant ONA Molecules

To Whom It May Concern,

We, the undersigned, are faculty members of the Texas Tech University Health
Sciences Center acting as individuals and are scientists who conduct research
in the biomedical sciences sponsored by a variety of granting agencies
including the National Institutes of Health. We would like to express to you
as strongly as possible our concern that the above two amendments (published
as part of the Federal Register, pg. 37016) sponsored by Jeremy Rifkin of the
Foundation of Ecomonic Trends do not become part of the NIH Guidelines for
Research Involving Recombinant DNA Molecules.

The Guidelines, as they are now written, more than adequately govern this
aspect of work with recombinant DNA molecules. If these amendments were to
become part of the NIH Guidelines, they would place impossible restrictions

- upon this type of research. Consequently, work directed at understanding the
mechanisms which control normal and abnormal gene expression would be severely
limited. For example, molecular genetic studies on the basic research in
cancer, cell growth, cell differentiation and development would be limited to
those approaches which we now have available, and so new ideas would be
inhibited. The newer approaches, which the two amendments would ban, offer
insights into fundamental questions of biology and the biomedical sciences
that cannot be approached through other methods currently in use. Ultimately,
the benefit to medicine and the potential to alleviate human suffering through
research using recombinant DNA in this manner will far outweigh the emotional
concerns raised by this well-intentioned watch dog group.

Sincerely yours,
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UNIVERSITY of PENNSYLVANIA
DEPARTMENT OF HUMAN GENETICS

Roy D. ScamMicker, M.D. : The School of Medicine/G3
Chairman _ 37th and Hamilton Walk
215-898-3582 October 2, 1984 Philadelphia, PA 19104

Dr. William Gartland
Executive Secretary, RAC
National Institute of Allergy

and Infectious Diseases
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

I am writing in response to the request from Dr. Jeremy Rifkin to
place an amendment to the NIH guidelines for Recombinant DNA Experi-
mentation, :

I am concerned that any regulation which would proscribe the study of
particular forms of gene expression wauld greatly limit our ability to
design experiments necessary for health research., The ability to transfer
genes from one organism to another has been the basis of some of the most
dramatic advances in science. Somatic cell hybrids are used routinely to
increase our knowledge of the human genetic map. To date, the the somatic
cell hybrids are also one of the most efficient ways to isolate particular
chromosomes or parts of chromosomes. By such means in somatic cells, the
actions of genes can be observed at the celiular level. The transfer of
genes to germ cells permits the observation of genes at the organismal and
embryological level. This research promises to help us to solve the
diseases and misfortunes of hormonal imbalance and birth defects.

The use of interspecies constructs has proven to be extremely useful
and permits a careful analysis of small differences between species., The
work by Ralph Brinster here at the University of Pennsylvania has been
extraordinary in 1ts productivity and represents one of the most fruitful
avenues of investigation of hormone action. Only when a gene is injected
into germ cells can the effect of the gene be seen in an entire organism,
and only when a human gene has been injected into another mammal can we
ethically study the embryoclogical action of a human gene. When we con-
sider the enormous number of diseases that are caused by hormonal defi-
ciencies or abnormalities, it 1s imperative that we continue this type of
study of hormonal genes. It is not difficult to look ahead slightly to
see the enormous impact that such experiments will have 1in helping us
understand ways to prevent developmental birth defects. [



It is difficult to appreciate Dr. Rifkin's concern for interspecies
genetic experiments. Undoubtedly viruses have been transferring genes
between mammalian species for millions of years. An amendment to an NIH
guideline cannot serve to protect the "integrity of every mammalian
species”". There is no evidence that nature has established impenetrable
species borders and there is direct evidence of the transfer of genetic
information between species. The literature on the action of retroviruses
stands as testimony to the free and constant transfer of genetic inform-
ation between species. It is presumptuous for Mr. Rifkin to speak for
nature and the "telos" of species. Certainly there are ethical systems
which support the expansion of knowledge, the dissolution of ignorance,
and the prevention of "natural" tragedies. "Integrity" does not neces-
sarily apply to legislative efforts to freeze a changing universe.’

A1l of humanity can benefit from the knowledge of gene expression and
gene control. This is the first time that man has a reasonable hope to
attack the evils of developmental defects which cause severe mental
retardation and incapacitating physical deformities.. It is my hope that
the NIH Recombinant DNA Advisory Committee will not accept such pre-
sumptuous amendments as that of Jeremy Rifkin, wh1ch would hamper the pro-
gress of careful and thoughtful research.

Sincerely yours,

S A

Roy D. Schmickel, M.D.
RDS:1¢c
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Universi ty of Illinois College of Veterinary Medicine Department of Veterinary Pathobiology
at Urbana-ChamPaign 2001 South Lincoln Avenue 217 333-2449

Urbana .

IHinois 61801

Octcber 10, 1984 °

Director

Office of Recombinant DNA Activities
Bldg. 31, Rm. 3Bl10

National Institutes of Health
Bethesda, MD 20205

Dear Sir/Madame:

I wish to ralse the strongesat possible objections to the proposals submitted
by Mr. Jeremy Rifkin as announced in the Federal Register (49:84:37016-37017).
The proposals from Mr. Rifkin are scientifically, morally and ethically
flawed. They will serve no useful purpose for the general public. Mr.

Rifkin 1s unaware or chooses to ignore the fact that there is significant evi-
dence that spontaneous gene transfer among mammals occurs.

Sinterely,

( ok

A. Shadduck, DVM, PhD
ofeasor and Head






THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE

S ) and

: THE JOHNS HOPKINS HOSPITAL

} Mailing Address:

: DEPARTMENT OF PEDIATRICS , The Chiidren’s Medical & Surgical Center

i : THE JOHNS HOPKINS HOSPITAL

: JOHN W, LITTL‘;FIELD,'M.D.‘ Baltimore, Md. 21205
Chairman and Pediatrician-in-Chief Tel: {301) 9555976

October 4, 1984

William J. Gartland, M.D,
Executive Secretary, RAC
; National Institute of Allergy
! and Infectious Diseases
National Institutes of Health
Bethesda, MD 20205

r Dear Bill:

From several directions I have heard of Mr. Jeremy
Rifkin's letter of August 21, 1984 suggesting a prohibition
on the transfer of genes between any mammalian species and
the germ line of another. I am writing in order to be
included in the opposition to such a prohibition, It is
unreasonable in my opinion to object to introducing human
; genes into the eggs of mice or other non-human mammals.,

j Such work is clearly essential if we are to learn how
development is controlled and how birth defects might be
prevented. It is already providing much new information,
with eventual clinical relevance, concerning how genetic
information is regulated during embryogenesis, a subject

; which has previously been a complete mystery. The gulf

i between those caring for patients with birth defects and

those studying development in the laboratory is very deep

and wide. It would seem to me extremely foolish to
discourage this exciting and valuable new avenue of medical
research.



William J. Gartland, M.D.
October 4, 1984
Page 2 -

I'm sure you will be }{earing from others at Hopkins,
as well as from the' American Soclety of Human Genetics,
but I wanted to be sure that my "vote" was not left out!

Best wishes,

Sincerely yours,

JWL/1s

ROY



UniverSIty of Illinois Department of Physiology and Biophysics
at Urbana-Champaign College of Liberal Arts and Sciences Telephone

524 Bunill Hall . Physiology 217 333-1735
407 South Goodwin Avenue Biophysics 217 333-1630
Urbana

Nlinecis 61801

USA

‘ Octaber 12, 1984

Dr. William J. Gartland, Jr.
Executive Secretary ‘
Recombinant DNA Advisory Committee
Building 31, Room 3810

National Institute of Health
Bethesda, MD 20205

Dear Dr. Gartland:

I would like to register strong objection to the amendments to the
Guidelines proposed by Mr. Jeremy Rifkin (Federal Register, Vol. 49, pages
37016-37017, September 20, 1984). A blanket ban on insertion of genes of one
mammaliam species into the germ line genome of a second mammalian species could
greatly limit proper and important research on the mechanisms involved in gene
expression. The obvious potential applications of this kind of research to
understanding cancer and genetic disesases need not be enumerated here. That
this kind of research can be construed as cruelty to animals by depriving them
of the purity of their species is simply absurd. Years of selective breeding
and crossbreeding of domestic animals has long since established the principle
of species plasticity. I also suspect that +f a specific animal gene could be
successfully used to cure a serious human genetic disease, the patients and
their families would manage to refrain from condemning the treatment. The
proposal by Mr. Rifkin, I believe, has no rational basis and intends to correct
an injustice that in fact does not exist. I urge the committee to reject the
proposed amendments.

Sincerely,

B Coren

Byron Kemper
Associate Professor of Physiology

BK/pd
cc: W, L. Hurley



Athens County Board of Mental Retardation
and Developmental Disabilities -

. 8G1 W. Union Street
~ Athens, Ohio 45701
6514/594-3539

Beacon School October 10, 1984 : Athens County Sheltered
_ ' Workshop [ATCO, inc.|

Director

Cffice Recombinant DNA Activities
Building 31

Room 3B1l0 )

National Institute of Health
Bethesda, Maryland 20205

TO WHOM IT MAY CONCERN: _
RE: Proposed Addition of Prohibited Experiments to the Guidelines

It has come to our attention that a representative of the
Foundation on Economic Trends, Washington, D.C. submitted a letter
to the National Institutes of Health to amend guidelines for recom-
binant DNA experimentation to prohibit any experimentation involv-
ing the transfer of a genetic trait from a human being into the germ
line of another mammalian species and to also prohibit any experimen-
tation involving the transfer of a genetic trait from any mammalian
species into the germ of & human being.

procedure could be very helpful to many populations. One research
area presently utilizing this procedure is a search for the cure of
metachromatic leukodystrophy which handicaps children at an early age.
If this procedure is prohibited, the search for a cure for this :
genetic problem will be limited and this would be disastrous to many
young children,

! e We do not support this recommendation. Research utilizing this
|
\

Our school personnel work with a family who have two young daugh-
ters with & diagnosis of metachromatic leukodystrophy. There are many
genetic diseases as well as cancer, which could be cured or eliminated
through continulng research in recombinant DNA,

It is our hope that you will continue recombinant DNA research so
more people will have an opportunity to become healthy, happy, produc-
tive individuals.

Sincerely,

“M«n Jom
William L. Korner
Supserintendent

b e T

a te Borkowski

. ApSigtanpy” Bupe nii@
N~ ryl“G. ;"pogé 111
Business Manager

“WLK/NB/DGU/ jas ~07

ACBMR/DOD does not discriminate in provision of services or amployment because of handicap, race, color, creed, natlonal origin, sex, or age.



Oirectors induatristl Blotsctmology Assaciation
2115 Easl JeHergon Streel
Ocen Rockville, Maryland 20852
Preaident * Telephone: (301) 984.9508
Ronsid E Cape
Cetus Corporation !
g::ﬁm Schmerget ‘ Hariwy 8. Price
Ganstics insiitute Executive Director
Secratary :
Holks G. Schoapke .'
G D Sesrle & Company October 12, 1984
Trassurer
Joha E. Donsigs
The (ow Chemical Company
Hugh A& O'Andrads -
Scnering-Piough Corporation Dr. William J. Gartlaad, Jr.
Fchard L Easterdsy Executive Secretary ‘ :
Pracmacia, inc. Recombinant DNA Advisory Committee
2 Lot B o National Institutes of Health
nmRN:: Building 31, Room 3BlO
Phifips Petroreum Company Bethesda, MD 20205
David J. Padwa :
Agriganetics Corporstion
George B Rathmann
Amgen

Dear Dr, Gartland:‘

The following comments to the National Institutes of Health's Recombinant
DNA Advisory Committee (RAC) are submitted om behalf of the Industrial Biotech-
nology Association (IBA), a trade association representing many of the leading
commercial biotechnology companies. A current membership roster is attached.

RAC has been requested to modify the NIH Guidelines for Research Involving
Recombinant DNA Molecules such that a specific class of genetic experiments
would be prohibited. S8Such experiments involve the transfer of a genetic trait
from one mammalian species into the germ line of another, unrelated mammalian
species. This request is made not in response to any demonstrated danger, but
rather because these experiments are said to violate species integrity and are
therefore morally and ethically objectionable., We oppose the request ss unrea~-
sonable and illogical. Philosophical arguments of this type have been invoked
throughout history to obstruct scientific inquiry, and fail to take iato
account the benefits that have consistently accrued to society from such free
inquiry.

Initially, instead of focusing on philosophical and moral arguments, it is
important to consider the implications of the petition's argument. The tech-
niques of molecular biology have permitted scientists to unravel many of the
secrets of gene structure and function. Rarly research concentrating predomi-
nauntiy on the simple bacterium Escherichia coli paved the way for a greater
understanding of the more complex higher organisms. Research on the genetics
of waize pointed to the instability of genetic material, and demonstrated that
genes are unot in a fixed position on a chromosowe but may be translocated,

Over the past several years, such research has formed the foundation for mecha-
nistic studies on carcinogenesis. As one major result of this research, scien-
tists have identified a number of oncogenes and their means of action. The
ability of scientists to transfer genetic information between organisms has

50 3



Dr. William J. Gartland, Jr. October 12, 1984
National Institutes of Health Page Two

undergone a quantum jump in the last 15 years with the refinement of various
genetic techniques, including recombinant DNA. Only recently have experiments
involving the traansfer of genetic information to mammalian germ line cells been
conducted. These experiments offer scientiste a tool for looking at some of
the ways in which genes are regulated and expressed, and also offer embryolo-
gists a new method for studying cell development. It would be unwise for such
avenues of research to be closed off since they appear poised to present man-
kind with valuable knowledge aund benefits.

Requests such as the ome in question have the serious consequence of
undermining substantial portions of basic research, since onme cannot predict
the course of scientific experimentation or the mechanisms by which discoveries
might be made, Therefore, significant demonstrated or at least apparent danger
should be necessary to justify the drastic restrictions that the petitioun secks.
The petitiom, however, offers only vague, uusupported assertions of inappropri-
ateness. On the question of moral considerations, it fails to even note that
the recent President's Commission report probing societal issues expressly con-
gsidered such experimentation and did oot oppose it. The issues raised are not
novel; they have been previously discussed by RAC and noted by other govern-
mental oversight groups, and are now likely to receive continuing atteation.
Thus, it is not that moral considerations are being ignored. Rather, there
have been no compelling scientific or societal reasons presented so far which
would make the petition's request & reasonasble one.

The request also calls for the protection of germ line cells in nonmam-~
malian species, yet it is even less clear how-such cells are allegedly endan-
gered by genetic technologies. Conventional plant breeding practices involve
the modification of genetic material from numerous organisms. New hybrid
plants are produced for agricultural purposes each year without damaging the
genetic divereity of existing plants. The protection of genmetic diversity has
been encouraged by the agricultural community so that basic crop plante can
continue to be improved. Advances in plant molecular biology offer a new mech-
anism by which gemetic diversity can be used to increase agricultural benefits
to asgciety, and should be encoursged.

In sum, the petition seeks to impede socially and commercially valuable
research for reasons that are fundamentally unsound, and we feel strongly that
it should be rejected. We appreciate the opportunity to express these views,

and would be plessed to assist the NIH/RAC with further conaideration of the
issues raised herein,

Sincerely,

N Y-

BEaclosure
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Office of the Dean

m UNIVERSITY OF MINNESQOTA | College of Agriculture

TWIN CITIES 277 Cofley Hall
1420 Eckles Avenue
. St. Paul, Minnesota 55108

' (612) 373-0921
MEMORANDUM
October 11, 1984
TO: Director, Office of Recombinant DNA Activities

Building 31, Room 3B10
National Institutes of Health
Bethesda, MD 20205

FROM:  C. Eugene Allen C. %—
Dean, College of Agriculture and
Associate Director of Minnesota Agricultural Experiment Station

RE: Proposal by Mr. Jeremy Rifkin to Prohibit Gene Transfer
From One Species to Another

The above proposal is one that will seriocusly and ummecessarily restrict the
use of genetic engineering techniques to address diseases important to
animals and man, and to improve the abiltiy of animals to produce food.

This new technology holds promise for improving the welfare of both man and
animals, It is unlikely that a gene for a given trait is unique to a
species. For example, when genetic resistance to a disease 1s identified
and assoclated with a gene, this technology holds promise for being able to
control the disease in other affected species in addition to other animals
of the same aspecies. Some of these diseases are common to man and certain
animals, Other examples of genes found in one animal species that would
improve food production in other animal species include the gene or genes
that control growth rate, milk production and number of offspring per birth.
For example, a fecundity gene has been identified in a flock of Merino sheep
in Australia which if successfully transferred to cattle could increase the
nmber of twin campared to aingle births. Such a breakthrough would have a
major impact in reducing the cost of producing beef in the U. S. and many
countries where feed for cattle is not a limiting factor.

I do not object to appropriate and wise regulations that prohibit
experiments that are inappropriate, However, such an important policy
decision requires very careful consideration and should not be made without
extensive consultation with individuals who are knowledgeable of the
potential benefits and deterrents of such regulations. Mr. Rifkin's
proposal is too broad and encompassing, and would not be to the ultimate
benefit of either humans or animals.

{map
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THE JOHNS HOPKINS HOSPITAL

BALTIMGCRE. MARYLAND 21208

" Octoher 10, 1984

Bernard Talbot, M,D,, Ph.D.

Acting Director

National Institute of Allergy and Infectious Diseases
National Institutes of Health

Bothesds, Maryland 20205

Dosr Sir:

I am responding to the proposed prokibition of certain recombinant DNA
exporiments that has been advanced by Mr, Jeremy Rifkin (Fodersl Register
49, 37016 (1984)), Mr, Rifkin's stated goal "is to protect the biological
integrity of every mammalian species and to prevent a fundamental sssamnilt
on the principle of species integrity and . ., . ‘the right of every species
to exist as a separate identifiable creature.” These sare admirable, but
utopiap goals that ignore the history of mankind’s interactions with
domesticated mammulian species.

The selective breeding of animals directed to amplifying or
oliminating certain traits has been a human activity since the first mammal
was domesticated during prehistoric times. This selection for specific
traits (mutated genes) has irreversibly modified the geme pools of
innumerable specios for man's economic gain and whim. Would Mr. Rifkin
condemn and prohibit fmurther selective breedinmg which is aimed st
incroasing the produoctivity and nsefulness of domesticated species?

Current bicengimeering technology stamds at the threshold of beimg able to
seleotively modify one geme at a time and thereby redunco dependence on
selective breeding for altering certain traits. The selection introduction
of foreign genes into germ lines is thus a logical extension of animal
husbandry snd pot an attack on '"the biological integrity of every animal
species.”

The all-inoclusive prohibition propossd by Mr. Rifkin represents an
nnwarcanted restriction of genetic research. Furthermors, Human
Experimsntation Committes, which are now functioning at medical ressarch
institutions and which follow the current, broad NIH research guidelines,
are the appropriate instruments for revisw of experiments that involve

human germ cell modifications.
Sino:ril:,

Cornelis Vaa Dop, N.D., Pu.D.

ic
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AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS

= INCORPORATED —
DR. CHARLES YANOFEKY
CHARLES YANOFSKY DEFARTMENT OF BIOLOGICAL BCIENCES
PRESIDENT : ) STANFORD UNIVERSBITY

STANFORD, CA 84303
TEL.: 415 - 487 - 2413

October 10, 1984

Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy
and Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland,

As President of the American Society of Biological Chemists, I feel
campelled to respond to Jeremy Rifkin's proposed amendment to the NIH
Guidelines on Reocmbinant DNA Research that would prohibit experiments
involving transfer of genetic traits from one mammalian species into the
germline of another unrelated maymalian species. ,

I strongly oppose the adoption of this amendment for the following
reasons:

The opportunity for viral-mediated transfer of genetic material
between marmalian species already exists in nature.

Most genes of different mammalian species are closely related — many
are no different than a mutant gene and its normal form. There is no
scientific basis for the belief that the individual genes of each species
are that unique.

In dealing with certain human diseases, gene transfer may be the only
feasible means of overcaming the consequences of a serious genetic
defect. We must learn how to perform such transfers so that we may
explore how to use this information to plan strategies to aid diseased
individuals and their offspring.

Modern medicine already does much to keep individuals with genetic
defects alive to the child-bearing age and beyond. Since society and the
medical profession welcome these efforts, we must not prohibit exploration
of any possibility of correcting a serious genetic defect.

Sincerely yours,

Chud.,

-
cc: Charles Hancock -;\ ]
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@) BAYLOR
( | COLLEGE OF
¥ MEDICINE

LT

- Texas Medical Center
' s Houston, Texas 77030

Robert |. Kleberg, |r.
Center for Human Genetics
(713) 799-4773

October 1, 1984

Dr. william J. Gartland
Executive Secretary, RAC
‘National Institute of Allergy

and Infectious Diseases
National Institute of Health
Bethesda, MD 20205.

Dear Dr. Gartland:

I wish to comment on the August 2lst letter of Mr. Jeremy Rifkin to Dr.
Bernard Talbot regarding transgenic animal experimentation.

Dr. R. Brinsten and his collaborators have made major contributions to
our understanding of tissue specific gene expression. Their important
studies have assisted investigators who have interest in improvement of
animal stocks.

This knowledge from this analystic method will be important to our
understanding of mammalian gene regulation.

Dr. R. Jaenisch has made a significant advancement toward the study of
mammalian development genes via transgenic insertional mutagenesis.
These important studiea provides an improved means of identifying, and
characterizing mammalian development in genes. Undoubtedly development
genes of the mouse will have their equivalent genes in man. At a time
when study of Birth Defects in man is calling for innovative research
directions, we would be short sighted to restrict this research.

Inveatigators developing gene therapy approaches to human heritable
diseases would be tremendously set back by Mr, Rifkin's proposal. We
have already learned a great deal about the feasibility of somatic gene
therapy for man by the successful transfer of E. coli, hamster, and
human genes into intact mice. Undoubtedly the efficiency, safety, and
sensibility of human gene therapy will be determined by study in the
mouse. If transgenic experiments are prohibited, the effort to
development of human gene therapy would be severly and adversely
affected.

Mr. Rifkin has proposed to stop Research and Development from transgenic
research on emotional grounds. He has not examined the tremendous

216



potential for new genetic knowledge and improved health care approaches.
I urge the RDAC of NIH to reject his guideline proposal of August 2lst.

Sincerely,

74}, C. Thomas Caskey, M.D.

Head of Medical Genetics

¢cc: Dr. Frank Ruddle
Yale University

CTC:1t

Dictated by Dr. Caskey but signed in his absence

2\)



GEORGETOWN UNIVERSITY LAW CENTER

WASHINGTON, D. C. 20001
— October 10, 1984

" ALEXANDER MORGAN CAPRON 202-824-8327

FROFEISSOR OF LAW,
ETHICS AND PUBLIC POLICY

Dr, Willjam J, Gartland
Executive Secretary, RAC
National Institute of Allergy
and Infectious- Diseases
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

. Dr. Ruth Kirschstein has kindly sent me the proposals made
by Mr. Jeremy Rifkin in letters of August 21 & 23, with the
suggestion that I might wish to communicate comments on these
proposals to you in advance of the October 29th RAC meeting.

My comments will be brief because I trust that you will
hear at greater length from those who are better able to describe
the shaky biological premises on which Mr. Rifkin's proposals
rest, as well as their dire consequences for scientific
investigation and clinical progress. 1 will address myself only
to the proposition asserted in the August 23 proposal that the
NIH should announce that "experimentation involving the transfer
of genetic traits between animal and human germ lines to be
morally and ethically unacceptable.”

As anyone who has thought about the ethics of biomedical
research and practice recognizes, it is true that scientific
knowledge and discovery of new forms of medical treatment are not
the only values, nor necessarily even the highest goals, in an
ethical society. On the other hand, they are high values in our
society and attempts to control experimentation that stand in the
way of advances in knowledge or discovery of medically useful
procedures require substantial justification.

1t seems to me that this justification is absent in the
case of Mr. Rifkin's proposals for two reasons. First, even
assuming that the term "genetic trait"™ has a well established
meaning, the "transfer” of the DNA sequence responsible for such
a "trait"™ from one animal to another ?a human) might well involve
the "transfer"” of a DNA sequence very close (perhaps identical)
to one that occurs "naturally" in members of the second animal
species, but which is more readily available from, better
characterized in, etc., the first animal than from fellow members
of the second animal's species., The notion (on which the Rifkin
proposals apparently rest) that DNA sequences are "species
limited"--so that any transfer from one to another violates
species integrity--not only ignores Darwinian theories of
evolution (based, as is now known, upon DNA changes) but ignores
the fact of total or substantial similarity of the DNA sequences
among species, including homo sapiens.

';1\9



-'Dr, William J. Gartland
October 10, 1984
Page &

Second, the proposal fails to distinguish between the
transfer of any trait and the transfer of a sufficiently
significant or unique trait between particular species that might
justify a prohibition. Confining myself soclely to the transfer
of traits to or from human beings, 1 believe that it is possible
to conceive of certain transfers (such as those involving human
beings' intellectual capabilities) that are prima facie
unacceptable (by which I mean that they are unacceptable on their
face and that the burden of showing them to be otherwise should
rest with the proponents of making such transfers). So far as I
know, however, the conclusion reached by the President's
Commission in 1982 (in its report Spilicing Life, with which I
know that you and the RAC members are thoroughly familiar) still
stands: none of the experiments now being contemplated reach this
limit. Therefore, even a much more precise and less sweeping
proposal than the ones put forward by Mr. Rifkin would not be
justified.

I hope that these comments are useful for your
deliberations.

Sincerely,

M

Alexander M. ron



University of Wisconsin—Madison

Loborotory of Genetics |
College of Rgricultural and Life Sciences ond the Medical School
509 Genetics Building
445 Heory Mol «
Madison, (Llisconsin 53706 . (608) 2463-1993

—

October 8, 1984

Dr. William J. Gartland

Executive Secretary, RAC

National Institute of Allergy and
Infectious Diseases

National Institutes of Health

Bethesda, MO 20205

Dear Dr. Gartland:

I have seen a copy of the two amendments to the NIH guidelines
for recombinant DNA experimentation submitted by Jeremy Rifkin in his
letters to Dr. Talbot dated August _21 and 23.

Rifkin's record as a self-appointed censor of genetic research is
well known. I am puzzled that a person with his record is taken as
seriously as he is. I am annoyed that he takes up so much valuable
time of the Advisory Committee.

There are, of course, serious issues to be discussed, but
Rifkin's blanket opposition to any and all gene transfer between
mammalian species, if successful, would stop much of the most
promising research in genetics — research that is almost certain to
bring fundamental insights, useful practical applications, and great
humanitarian benefits.

His suggested statement that "the National Institutes of Health
considers any such experimentation inwolving the transfer of genetic
traits between animal and human germ lines to be morally and ethically
unacceptable” would seem to imply that alleviation of human suffering
is not morally or ethically acceptable. These are certainly not my
morals and ethics.

The last paragraph of his August 21 letter also argues for
similar restrictions on non-mammalian species. This principle, if
accepted, would immediately halt a great deal of Drosophila research.
In fact, if "non~mammalian species” includes plants, protozoa, and
bacteria, what can he mean? Does he propose to stop all research on
recombinant DNA? Would he ban experiments on biological control of
insects, as alternatives to chemical ingecticides, if these involved
the use of recombinant DNA? Does he object to such methods to study
the malarjia parasite? Would he oppose gene transfer experiments in
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schistosomes, even if this promised to control schistosomiasis?

Recombinant DNA research has enormous fundamental, economic, and

humanitarian possibilitiea. It would be a major tragedy for the Uni-
ted States if zealots such as Rifkin are permitted to influence re-

search policy.
I hope his proposed amendments will be quickly disposed of.
Sincerely,

James F. Crow

xc: Dr. Ruth Kirschstein

9:;\
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‘Dr. William Gartland

Executive Secretary

Recombinant DNA Advisory Commi ttee
National Institute of Health
Building 31, Room 3810

9000 Rockville Pike

Bethesda, Maryland 20205

Dear Dr. Gartland:

1 am writing concerning the amendment proposed by
Jeremy Rifkin on behalf of the Foundation of Economic
Trends, 1346 Connecticut Ave., NMW., Washington, D,L. This
amendment would seriously compromise progress toward the
solution of many medical, agricultural and other problems.

The use of modern technology, such as germ plasm
cryopreservation, embryo transfer, etc. is being utilized
to preserve germ plasm of endangered species and the
genetic variability and integrity of many "non-endangered"
species. The technology is being utilized to accomplish
the very goals that Mr. Rifkin implies are important. His
letter infers that the present lines of research threaten
the existence of animal species. Clearly the logic and
application are completely contrary to the assumptions
implied in Mr. Rifkin's letter.

The types of experiments mentioned in the amendment
must go forward to enable mankind to better understand
deficiencies and maladies of animals and people. With the
development of understanding will come solutions to some
problems that today have no means of prevention or cure.

While species obviously differ, many genes are
extremely similar, if not identical. The successful study
of human anomalies requires appropriate experiments in
animal models or use of humans for experiments, if we are
going to reduce the afflictions of mankind, History is
full of encyclopedic examples of the prevention and/or cure
of scourges of mankind resulting from well-designed tests
with animal models, using as few subjects as required to
draw valid conclusions.
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Dr. William Gartland
" October 12, 1984
Page 2.

One could write chapters on the dawn of a bright era of biological control,
reducing antibiotics, pesticides and other therapy we now accept to maintain high
quality food and generally healthy people. The new molecular genetics is a
powerful tool for progress. The objectives of the research are consistent with
the high moral and ethical standards that we hold in the U.S.

While I will take personal responsibility for this letter, we have had
considerable discussion within the Society for the Study of Reproduction. [ am
confident that these sentiments reflect the vast majority of our members,

Please consider this letter as speaking on behalf of .a large body of
scientists concerned about the quality of life. This group strongly opposes this
amendment as one which would prevent accomplishing the research necessary to
improve medicine, agriculture and the general quality of life, along with
increased possibilities for maintaining endangered species.

Sincerely yours,

oIS O

Or. Robert H. Foote
President

RHF /hs

First class

cc: Dr. M. Lipsett
Dr. N. Scott

AAS



The Genetics Society of America“

Business Office
Post Office Box 6018 .
Rockville, MD 20850
T 301-762-1424

October 9, 1984

Dr. William J. Gartland

Executive Secretary, RAC

National Institute of Allergy and
Infectious Disecases

Natlonal Institutes of Health

Bethesda, Maryland 20205

Dear Dr. Gartland:

It has today come to my attention that Mr. Jeremy Rifkin, in
letters to Dr. Bernard Talbot dated August 21 and August 23, has
proposed amendmentsa to the NIH Guidelines on Recombinant DNA Research
and that these amendments are to be considered at the COctober 29,
1984, meeting of the Recombinant DNA Advisory Committee. The intent
of Mr. Rifkin's amendment is to place a constraint, a proscription, on
"experimentation involving the transfer of a genetic trait frow one
mammalian specles in to germ line of another unrelated mammalian spe-
cies”, a line of research that in my opinion is potentially of very
great value in the health sciences. Adoption of his amendments would
place American workers at great disadvantage in this dynamic line of
research and not only delay the reaping of its benefits but lead to
ultimate importation of the technology from abroad. I do nct accept
Mr. Rifkin's assertion that this kind of research is "morally repre-
hensible" and urge that his proposed amendments to the NIH Guidelines
on Recombinant DNA Research not be adopted.

Sincerely yours,

rocuelan b

R. W. Allard, President
Genetics Society of America

RWA: cm
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Tel. 21672632379

THE COLLEGE OF WOOSTER
Department of Biology
Wooster, Ohio 44691

October 15, 1984

Director
O0ffice of Recombinant DNA Activities
Building 31, Room 3 B 10

National Inetitutes of Health
Bethesda, MD 20205

Dear Director:

I write to oppose the recommendation of Mr., Jeremy Rifkin of the Foundation on
Economic Trends, Washington, D.C. in his letter submitted to the Recombinant
DNA Advisory Committee dated August 21, 1984 regarding prohibiting the
transfer of genetic materisl from one species of mammal to another.

The proposal is detrimental in that it will greatly impede learning about
mechanisms of inheritance and control of genetic expression by the most
promising of techniques. Secondly, the proposal comes from a philosophy based
on a misconception of what constitutes species and speciation. Experience
thus far seems to indicate there 18 a very small likelihood of Mr. Rifkin's
fear of "genes runnin & muck” occurring when transferred to different species,

The moral issue raised by Mr. Rifkin regarding violoation of the integrity of
a species being perpetuated by having 'foreign' DNA introduced into it is
indicative of Mr. Rifkin's naive understanding of a species. He seems to
ignore the shared inheritance of species and the concept of a genetic pool in
defining biological morality.

Therefore on both scientific and moral grounds, I urge the Committee to vote
no on Mr. Rifkin's proposal.

Sincerely,

/€:2L943529i:252224iCQZ/CﬂKS%;7

Donald L. Wise
Danforth Professor and Chair
Department of Biology

DLW:blm
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Bernard H. Berne, M.D., Ph.D.
903 North Pollard Street, #6
Arlington, Virginia 22203

Qctober 16, 1984

Director :

Office of Recombinant DNA Activities
Building 31, Room 3B10O°

National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

It is with deep reqret that I note your proposed amendments

that were published in the Federal Register of September 20,

p. 37016, regarding the transfer of genetic traits from one
species to another. I understand that these amendments were
sponsored hy Jeremy Rifkin of the Foundation on Economic Trends.
Mr. Rifkin and his organization are a scourge on science. He
and it should be completely ignored.

Your proposed amendments are highly unethical. They carry an
unacceptable risk/benefit ratio. They only benefit mammals,

and risk human life and health. I really don't care about
genetic risks to such species as rats (the cause of many human
diseases), mice, and shrews (among the most viscious of animals).

Transfer of genes between animal species (cows and sheep, etc),

mhst be encouraned to the greatest extent possible, including
adequate funding. Much of the world is undeveloped. People are
starving to death out there "y the millions. The transfer of

genetic traits between species offers the opportunity of establishing
a hybrid vigor that is as yet unprecedented. Animals far superioc.
to.those in existence can be produced. Food production in the U.S.
and in the Third World can be qreatly enhanced.

Of course, some abnormal animals may be produced. Some may even
undergo some pain. But then, consider that a dachsund is far from
the prototype dog. It may not lead a very comfortable existence.
Yet animal lovers propagate these poor creatures without a thought
to the ethics involved, and with no benefit whatever to humanity.
Clearly, there is no rational reason nor precedent for prohibitinn
genetic experiments between species. Species are not created by
God. Species barriers can and should be broken for the benefit
of both man and animal.

A Pekinese dog is very small. A freat Dan: is very large. It is
impossible to interbreed these two. If the intermediate dog forms

were to become extinct, the two would become ungelated gpecies. They
cannot mate, Yet, you would allow genetic transfers between them.

Your regulations are indeed arbitrary and capricious. Stop regulatirg
this kind of thing. It is a classic example of government interference.

Al



Some may worry that new engineered species may displace the natural
species, and cause their extinction. This 1is possible, 1f unlikely.

i 4 Guernsey covs putpumber their wild ancestors. But this
?gmﬁﬁééciﬁﬁt of natu¥a1 Select?on. It has both benefits and hazards.

Regarding gene transfers from human to animal. 'Allow them. We
can learn much about the causes and treatment of many human
dizeasegguch as diabetes by this type of experiment.

It is possible that some human intelligence genes might be transfered
as well, perhaps inadvertently. There is,however, only a negligible
chance that an intelligent new form will be produced. You nust not

- prohibit such transfers. It is unethical to allow humans to suffer
from geneftn diseases, just to avoid the possibility of producing
an intellggent mammal of a lower species. -

I doubt that anyone could engineer a rabbit to be as intelligent as
even a dolphin, let alone a human. There is too much technology
involved. Fear of this type of thing is behind your misguided
regulation. Like most of the fears in recombinant. DNA work, this

one is unjustified. You are well aware of your previous excessive
regulations that have since been modified because they were unsupported

by either scientific evidence or common sense. Don't repeat your
mistakes.

You also must not prohibit the transfer of mammalian species genes
into humans. I would like to have the wings of a bat, the disease
resistance of a sewer rat, and the strengbh of a horse. I would
not object if my descenderts had these things. Again, genetic
diseases may be prevented in humans by this type of transfer.

Naturelly, there are risks to introducing animal genes into the
huoman genome. A person might not talk, but might moo.like a cow.
This is not an excuse to prohibit such experiments entirely, however.
With time and learning, they can be controlled. Animal experiments
should lead the way. Eventually, we may really be able to improve
the human genome to eliminate certain diseases without risk. But
only if experimentation is not prohibited by stupid bureaucrats

and emotjonal, and egually, stupid, activists, ibiti such studie
is mora&iy Yrdng and vnethicaly besp%te your worg?nq {APghE Fegulation.

Enough said.

Sigcerely yours,

u 3, Come

Bernard H. Berne, M.D.

T



UNIVERSITY OF WISCONSIN—-MADISON -

DEPARTMENT OF MEAT Room 256
AND ANIMAL SCIENCE Animal Sciences Building
. 1675 Observatory Drive
October 15, 1984 Madiscn, Wisconsin 63706

Dr. William J. Gartland

Executive Secretary, RAC

National Institute of Allergy and
Infectious Diseases

National Institutes of Health

Bethesda, MD 20205

Dear Dr. Gartland:

I wish to express opposition to the Rifkin proposals of August 21 and 23 which
were intended .to prohibit tramnsfer of geneas between unrelated mammalian
species. I am a professor of reproductive physiology in the Department of
Meat and Animal Science. I have taught and published in this area for 24
years. OQur research and that of my department is devoted to development of
ways to more efficiently produce food for an increasingly starving world and
to improvement in the quality of the food we eat. Cur research presently
concerns the introduction of genes of other species into the germ line of food
producing specles and the multiplication of the resulting zemogenous embryos.
We believe this research will, for example, through the introduction and
exogenous regulation of a foreign growth hormone gene provide genetic stocks
which require 25 to 30X less food to produce a pound of meat and are capable
of at least 15% more milk production. Engineering the genes of rumen
microorganisms to digest cellulose and lignin will mean that cows, sheep and
water buffalo in world land areas of human starvation can convert branches of
trees, brush, weeds and fibrous plant residues to needed human food.

The introduction of exogenous genes from speciea resistant to diseases is
expected to allow the use of food efficient or high producing livestock in
areas of the world where they might not normally survive.

Many species of natural importance and of importance to man are near
extinction. Gene tranafer holds great promise for saving endangered species
from extinction by incorporating survival traits from another species into
thelr genome. The genes to be transferred are mot artificial or foreign to
the animal kingdom or the evolutionally ancestors or relatives of the
recipient species. Indeed, the gene transfer process may only speed adaptive
genomic changes which could occur naturally over many generations of
selection. Research concerning gene transfer in laboratory and food producing
species is expected to answer basic questions concerning mechanisms regulating
gene expression. Answers to these questlons are essential for the development
of somatic cell gene therapy programs with potential for curing a large array
of diseases in individual patients including diabetes and several forms of
cancer.

For all the above reasons the benefits to the human and animal population
derived from interspecies transfer of genes are great. Indeed, the sliight
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* Page 2
Dr. William J. Gartland
October 15, 1984

diversity created in a speciea from introduction of an exogenous gene 1is
likely to be beneficial to the survival and well being of that aspecies.

Historically, humans have survived as a species because there existed genetic
diversity, because the mind of man has been free to invent and because man has
had the intellectual ability to control the application of ianvention without
restriction of the inveation itself. Placing restrictions on iavention or
research leading to invention restricts the ability of humans to adapt to a
changing environmeant or to control food supply to meet the needs of all
humans, This leads to class distinctions of those with and without adequate
food, Inaufficient food leads to social unrest and wars far more devastating
to the survival of mankind than the addition of a gene to the genome of a
spacies providing food for man. Indeed, the added gene to the genome of a
cow, sheep or pig may add to the diversity of that species in a way which
enhances its survival or well being as countless mutations have done through
the generations.

I urge the Recombinant DNA Advisory Committee to consider proposals to
introduce modified exogenous genes into the germ line of living organims on
the merit of each proposed experiment. The broad sweeping, simplistic
authoritarian edict proposed by Rifkin is not supportable by sclemntific
understanding of genetic or population biology. In fact, adoption of the
proposed amendments presents a distinct risk to the survival of man and
animals in our constantly changing environment.

The Recoabinant DNA Advisory Committee should continue to develop guidelines,
" policy and recommendations based on safery, documented risk and benefit to
soclety. Adoption of regulations of policy broadly restricting regearch on
the transfer of genes across species will likely result in the research and
its application occurring in an uncontrolled and undisclosed manner outside
the United States and in private industry. In part this has happened already
with human in vitro fertilization and has resulted in a poor data base of
primate research from which decisions about procedures put into practice in
human IVF can be made,

I strongly urge rejection of Rifkin's two proposals.

Sincerely,

4 —é:£
, ]
N L. First

Professor

cec: R. G. Cassens
N. A, Jorgensen
L. M. Walsh
R. R. Burgeas

2279



I U Box3U
| Pbu4£1“1azumﬂhﬂrL~QJkS)H
Y5766

" October 10, 1984

Director

Office Recomblnant DNA Activities
Building 31

Room 3B10

National Institute of Health
Bethesda, Maryland 20205

To Whom It May Concern:

The public first heard of DNA research a little more than 15 years
ago. Now the discoveries about DNA dominate modern medicine and are
the foundation and fundamental to the current study of medicine. Are
we able to turn away from this?

Mr. Jeremy Rifkin has presented an emotional and mcral appeal to
halt recombinant DNA research. He states: "that such an iritrusion violates
the telos of each species and is to be condemned is morally reprehensible."
Telos is Greek meaning end, completicn, perfection. Are we at the end? 1Is
now the completion or perfection of the human condition?

Organisms continues to evolve. With the development of instruments
designed to study DNA has come the discovery that genetic material has
the ability to transfer without human intervention or manipulation.

There 1s, as in other discoveries, a potentlal for abuse in the
application of the science. I applaud the presence of the Hecombinant
DNA Advisory Committee. It is essential to have research reviewed in
the light of the scientific community. Open dialogue is basic to
responsible goal setting and implementation. Public access and awareness
is followed by understanding and support.

Recombinant DNA research is the hope for understanding and conquering
cancer and genetic disease. It must continue if we hope Lo cure these
ills and better our world. '

Sincerely,

QR0

Phil Henry
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Bijan Albmeii, 2. 8.
SURGICAL CENTER
SUNTE 103
WESTPONT ROAD AND CARDINAL DRIVE
ELIZABETHTOWN, KENTUCKY 42701
(302) 7374043

PRACTICK LiaiTED TO
ORTHORALDIC SUNGERY

October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3BIO

National Institute of Health

Bethesda, MD 20205

Dear Director:

I wish to respond to the proposed amendment to the National Institute of
Health's Guidelines for Research involving Recombinant DNA Molecules as
submitted by Mr. Jeremy Rifkin of the Foundation on Economic Trends.

My daughter made me aware of Mr. Rifkin's proposal to discontinue research
important to the cure of genetic disorders, cancer and other diseases. I
am strongly urging the committee to overrule the proposed amendment and
continue the funding for Recombinant DNA Activities.

Sincerely,

)
~ &

Dr. Bijan Ahmadi, M.D.






THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE

723 N. WOLFE STREET

DEPARTMENT OF
BALTIMORE, MARYLAND 2120%

MOLECULAR BIOLOGY AND GENETICS

October 17, 1984

' . Dr. William J. Gartland, Jr.
Executive Secretary
Recombinant DNA Advisory Committee
Building 31, Room 3810
National Institutes of Health
Bethesda, Maryland

Oear Dr. Gartland:

I am writing concerning the proposals for prohibition of experiments
involving mammalian interspecies germ 1ine gene transfer, as described in
the Federal Register of September 20, 1984. Experiments of this kind are
1ikely to be of 1increasing 4importance 4in studying growth and
differentiation, 1in developing models of human disease, and in animal
breeding. Sometimes these experiments will require genes from a species
different from the recipient or partially or entirely synthetic genes.
Therefore one should have a very good reason to prohibit experiments of
this kind. In my opinfon, the arguments for prohibition lack merit. I
don't see how transfer of one or several genes into the germ line of
experimental animals would threaten the "biological integrity" of the
species. I urge the Recombinant ONA Advisory Committee to reject both
proposals.

Sincerely,

\

-

Daniel Nathans

ON/dhw
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STANFORD UNIVERSITY SCHOOL OF MEDICINE
VETERANS ADMINISTRATION MEDICAL CENTER ~
3801 Miranda Avenue
Palo Alro, California 94304

DEPARTMENT OF MEDICINE ~ Qctober 18, 1984

Director

Office of Recombinant DNA Activities
Building 31, Room 3Bl0

National Institutes of Health
Bethesda, Maryland 20205

Dear Director:

I am writing to express my concern regarding the proposals by

Mr. Jeremy Rifkin to amend the Guidelines regarding recombinant
DNA research. Mr, Rifkin's abhorent proposals are an attempt to
ban all transfer experiments of genes between one species and the
germ line of another. Mr. Rifkin's concern is with the moral and
ethical nature of such experiments, not with their potential
biological or ecological hazards. I respectfully point out to

the RAC that its authority extends only to providing advise as

to the potential biological and ecological hazards of recombinant
DNAs. Thus, in my opinion, Mr. Rifkin's amendment does not fall
within the scope of the RAC's authority. The fact that Mr. Rifkin
is an fgnoramus, and that his proposed amendments are the work

of an unbalanced mind should not influence the committee's judgement
that his amendments do not relate to the scope of the Guidelines.

Ly | rely yours,

Laurence H. Kedes, M.D.
Professor of Medicine

LRK/sk

Area Code 413
493-5000
Ext. 3505
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Date -

From

Subject

To

« DEPARTMENT OF HEALTH & HUMAN SERVICES

National Cancer Institute

Memorandum

October 18, 1984
Chief, Laboratory of Molecular Pharmacology, DTP, DCT, NCI

Prbposed Amendments to NIH Guidelines

Director, Office of Recombinant DNA Activities
Bldg. 31, Room 3Bi0

I am responding to the invitation from Public Comment on the proposals
to be considered by the NIH Recombinant DNA Advisory Committee to
prohibit experiments involving mammalian gene transfer. My laboratory
is not now and will not in the foreseable future be engaged in this
type of work, so that the proposed actions will in no way affect my
laboratory program.

1 am strongly opposed to the two amendments sponsored by Jeremy Rifkin
of the Foundation on Economic Trends. The proposed amendments would
invoke very broad restrictions covering all gene transfers between the
germ lines of unrelated mammalian species, including humans. Because
of the great varfety of experiments that are possible, one cannot
foresee the ultimate benefit or detriment, It seems to me that this
type of research could lead to extraordinary benefit to mankind.
Technological advances generally can be abused, and we do need better
monitoring of specific areas to which new technology will be applied.
But blanket restrictions such as those proposed would cripple science
and its potential for solving human problems.

77

Kurt W. Kohn, M.D., Ph.D.

National (nstitutes of Health



Center for Health Sciences
University of Wisconsin-Madison

University Hospital and Clinics

F-688

600 Highiand Avenue
Madison, Wisconsin 53792

t

October 19, 1384

Director

Office of Recombinant DNA Activities
Building 31, Room 3BLO

Natfonal Institute of Health
Betheada, MD 20205

Dear Director:

I have recently had the opportunity to review the Rifkin
Amendments which I believe reflect a rather naive approach to
this problem. Such constraints as he proposes would seriously
impair both ongoing and future research in this area that
could very well have importance in hoped-for ultimate therapy
of such genetic disordera as Duchenne muscular dystrophy.

As a member of the Medical Advisory Board of the Muscular
Dyatrophy Associstion, I would like to express my objections
to this unscientific proposal, which, because of its probable
affect on research and hopefully treatment, poses a very amoral
act.

Sincerely yours,

Henry A. Peters, M.D.

Profeasor

‘DEPARTMENT OF NEUROLOGY
HAP:dj
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Department of Mathematics
Duke University

Durham, NC 27706

17 October 1984

Director, OFffice of Recombinant DNA Activities
Building 31, Room 3B10

National Institutes of Health

Bethesda, Maryland 2020%

Dear Sir:

Friends have informed me of Jeremy Rifkin's proposal to limit
certain types of recombinant DNA research. 1 am told that the
proposal could have a debilitating e#ffect on research toward effective
treatment of genetic disorders such as metachromatic leukodystrophy,
sickle-cel]l anemia, and diabetes.

While I recognize that there are dangers in recombinant DNA
research, I nonetheless feel that low-risk research with high
potential pay-off should be encouraged.

My friends have a personal stake in this matter-—two daughters
who face almoast certain death from metachromatic leukodystrophy unless
there is a research break-through.

Please act to establish a wise and humane policy for recombinant
DNA research.

Sincerely yours,

H. Erick Layten

336



CARNEGIE INSTITUTION OF WASHINGTON
DErARTMENT OFf EMBRYOLOAGY
118 WeEsT UNIVERSITY PARKWAY
BALTIMORE, MARYLAND 21210
TELEPHONE: 407-1414

October 17, 1984

Director .

Office of Recombinant DNA Activities
- Building 31, Room 3810 ’

National Institutes of Health
Bethesda, Maryland 20205

Dear Director:

I wish to comment briefly upon recent proposals made to the RAC by Mr. Jeremy
Rifkin to ban the transfer of genetic information between species. I am speaking
as a scientist who is very much concerned about human welfare and as a member of
the Muscular Dystrophy Association Scientific Advisory Board.

Over the past few years I have seen the development of some real promise for
the cure of formerly incurable genetic disorders such as muscular dystrophy and
cystic fibrosis. For the first time, it seems likely that these horrible burdens
man has always born will soon yfeld to the advances in molecular genetics. If
there were ever an appropriate time to repress scientific investigation, this
is surely not it.

Without taking serious risk we are now able to use gene transfer to learn the
molecular nature of these terrible genetic disorders. Without taking serious risk
we are approaching the point at which it will be practical to consider molecular
level intervention to actually cure these diseases and in some cases to rid the
world of these diseases. In my opinion 1t would be morally and ethically wrong to
stand by now and not bring these cures into being. As I understand Mr. Rifkin's
argument, the reason for his suggestion that gene transfer experiments be disallowed
has to do with some ethical and moral concern for purity of species. I see no
merit in his point of view on ethical and moral grounds. I do see a sort of
parallel between his view and racist views of the past in which racial "purity”
was elevated to the level of a moral imperative. We know what that led to. 1
am solidly for continuing the pursuit of knowledge for the benefit of mankind,
and I see recombinant DNA research clearly aimed in this direction. Thus, I
wholeheartedly disagree with Mr. Rifkin's position and urge rejection of his
suggestions to repress gene transfer experiments.

Sincerely yours,

g AR

Douglas M. Fambrough

DMF/s ds 2377



University of Wisconsin-Madison ' | -7‘*%.

Office of Biological Safety
1552 University Avenue
Madison, Wisconsin 53706
Teol. (6081 263-2037

October 20, 1984

Drc. William Gartland, Director
Office of Recombinant DNA Actlivities
Bldg. 31, Rm. 3B10

National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

We, feculty members of the Unliversity of Wisconsin-Madison, want to
express our opposition to the Rifkin proposals to prohibit genetic transfer
between unrelated animal species. '

As members of this University's College of Agriculture and Life Sciences,
Schools of Medicine - both human and veterinary, as well as the Institutional
Biological Safety Committee, it is our collective opinion that such research,
when carefully considered and conducted for valid purposes, poses no undue
hazard for the ecology and contradicts no generally accepted moral or
philosophical values,

On the contrary, to perform such research ia consistent with the ethical
basis for any biomedical experimentation - to advance knowledge with the hope
that this greater understanding can benefit mankind as well as other animal
gpecios in our ecology.

It has long been an accepted athical premise that experiments not possible
in human systeme should be performed in animal substitutes. In contemporary
genetic research it is vital that interspecies manipulations be made in order
to understand the development and expression of a gene function under
conditions unacceptable in a human system,

A8 sclentists, we belleve that we have a moral responsibility to improve
human welfare. Since the beginning of egriculture over 10,000 years ago, man
has been actively involved in genetic manipulation of plants and animals.
Genetic manipulation has been a natural process from selection of mutants that
occur naturally, to induction of mutations, and now introduction of specific
traits between species. There is nothing unnatural or immoral about genstic
change — it has been going on since life began. We now have technical
knowledge to accomplish change much more efflciently. This knowledge has a
direct benefit for mankind when applied to problems of inherent genetic
defects, developmental deficiencies, and the enhencement of human response to
disease. Moreover, utilizing information derived from interspecies genetic
transfer raises the potential for decreasing humen misery by increasing the
world’'s food supply in the face of rising populations and declining
resources. This application of genetic technology will be especially
important to Third World nations.

Biological Safety Committee 'D\ 3 g
Office of Biological Safety



Dr. Gartland
. October 20, 1984
Page 2

Mr. Rifkin’s concern for disappearsnce of germ lines is unfounded. There
are widespread and active .programs to preserve Fundamentel germ lines from all
over the world. This ls particularly true for c¢rop plants. Germ plasm
collections provide the raw materials and genetic diversity that are the
fundamental base for selection of specific genetic characteristics., Xt is
alreedy weall recognized that basic germ lines must be preserved as this is the
begic natural library of genetic information that must be drawn upon in the
future, in ways that cannot currently be anticipated. ‘

Ingofar as germ line preservation is concerned, genetic transfer holds
great promise that some endangered species may be saved from extinction by
virtue of incorporating survival traits Ffrom one species to another.

We stress that not & single risk scenaric has materislized in the past 15
years since the introduction of recombinant DNA technology and its present
widespread application. We agree, however, that whatever risks are involved
or ethical values challenged should be carefully considered end waighed
against the benefits derived by such experimentation. We endorse the practice
of subjecting such genetic experimentation of both intra and interspecles
nature to the scrutiny and criticism, when merited, of the Recombinant
Advigory Committee as well as an institution’'s Biological Safety Committes and
(if appropriate) to its Human Subject end Animal Experimentation Committees as
well, But, like R.A.C.'s svalustion of specific genetic experimentation, when
regulations are introduced to prohibit or restrict such research they should
be subject to the same careful evaluation of risks and benefits before they
are enacted.

We believe that the appropriste mechanisms are already in place for the
conduct of such research and that it would be muperfluous to «dd new ones. We
reject the unsubstantiated notion that interspecies genetic transfer must be
prohibited solely for the sske of genetic integrity. In all probability, germ
line integrity does not exist in nature because of the wideapresd gene Flow
vectored by viruses and other vehicles for natursl interspecies transfer,

We urge the R.A.C. to reject the Rifkin proposals.

(signatures on following pages)

University of Wisconsin-Madison
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Dr. Gartland
October 20, 1984

" page 3

Donn J. D'Alessio, MD

Chairman, Institutional Biosafety Committee

Chairman, Dept. of Preventive Medicine

Richard R. Burgeas, PhD 6

Professor, Oncology, McArdle Laboratories
Director, UW Biotechuology Center

ch G T\uﬂﬁu

qﬁ A. Miller, PhD
Priféssor, Oncology
McArdle Laboratories

Henry C. Pit6t,/MD, PhD &
Professor, ology
Director, Ardle Laboratories

O bl ( e,

Elizabetl §. Miller, PhD
Professor, Oncology

abgratories

Hichard A, Spritfé/H@ ‘;};’
Asst. Professor, Menetics and Pediatrics

Frederick R. Blattner, PhD
Professor, Genetics

ek P s clend

Roland R, Ruechert, PhD
Professor, Blophysics and Biochemistry

University of Wisconsin-Madison

240



Dr. Gartland -
October 20, 1984 .

" Page &

(gau- (}‘S{mj;iﬂﬁig

Gary A.$plittet’, PhD
Assoc. Professor, Veterinary Science

M@w/

ack Gorski, PhD
Professor, Biochemistry and Animal Science

Bernard C. Wentworth, PhD
Profegsor, Poultry Science

ij‘

Ronald D. Schultz, PhD
Chairman, Pathobiological ci., Veterinary Med.

Professor, Medical fzii]izilosy

Thomas M. Yu&g&, PhD
Asso{. Dean, Weterinary
Profegsor, thobiologica

+

Waclaw T. Szybalsk ,FD.Sc
Professor, Oncology
McArdle Laboratories

S ] PeriH

Neal L. First, PhD
Professor, Animal Science

Zz/_&ﬁw

Max J. 19nbaum PhD
Biological Safety Officer

University of Wisconsin-Madison
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THE UNIVERSITY OF CONNECTICUT -
HEALTH CENTER '

. October 16, 1984

Dr. William J. Gartland
Executive Secretary, RAC
Bidg. 31, Room 3310

National Institutes of Health
Bethesda, MD 20205

Dear Dr, Gartland:

1 am writing to express my strong opposition to the two proposed
amendments to the NIH Guidelines submitted by Jeremy Rifkin c¢oncerning
gene transfer inte germline across mammalian species. His stated
rationale for these proposals is without salentific¢ basis and is,
indeed, directly contrary to everything we know about genetics and
speciation. First, the notion that any species has a fixed genome and
that change in any single gene threatens the fundamental integrity of
the species is simple nonsense, given our current understanding of the
degree of polymorphism and genomic plasticity that is the norm within a
well-defined species. The implicit corollary, that a species is defined
by the sequence of any (or every) gene, is therefore a logical
absurdity: if the cytochrome c's of human and Macaque monkey differ by a
single amino acid residue, does a mutation to identity impose a change
of species on that individual? Secondly, the idea that a specias has a
"telos" 1s contrary to any evidence provided by biology and belongs
rather in the realm of mysticism. That mysticism 18 a poor basis for
sound public policy is amply confirmed by history.

I do share the belief that foreign genetic material should not be
inserted into the human germline without the fullest consideration of
all the potential implications and the broadest public discussion of
these. However, there is no reason to undertake such experiments in the
near future; an enormous amount of additional information will be
necessary before it is known of such an approach is feasible, much less
a preferred route to intervention in human genetic disease. In the
meantime, current NIH guidelines and regulations concerning human
experimentation clearly provide the requisite safeguards, without the
necessity of explicit prohibition. This conclusion appears to be
entirely consonant with the recent report of the President's Commission
for the study of Ethical Problemes in Medicine and Biomedical and
Biobehavioral Research,

SCHOOL OF MEDICINE ‘;\ q 9\

FARMINGTON, CONNECTICUT 06032-9984
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In sum, Mr. Rifkin's proposals can only serve to confuse the public
as to the scientific basls of public policy and to pervert or abort the
kinds of serious and informed public discussion that are necessary to

resolution of complex ethical isgues and development of wise policy for
the long term. _ :

Sincerely yours,

-

Y (.07
'

M.J. Osborn

Professor and Head .
Department of Microbiology

Y3
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THE JOHNS HOPKINS UNIVERSITY

BALTIMORE, MARYLAND 21218

DEPARTMENT OF BIOLOGY

October S, 1984

Director

Qffice of Recombinant DNA Activities
Building 31, Room 3B1l0O

Rational Inatituteas of Health
Bethesda, MD 20205

Dear Sir:

I wish to comment on the ammendmentas to the NIH guidaelines
proposaed by Mr, Jeremy Rifkin in his letteras of Auguat 21
and 23, 1984. In my opinion, adoption of these ammendments
would needlesaly and drastically curtail significant amounts
of research designed to further the underatanding of the
geneticas of mammalian organismas. As with all such
experimentation, one must weigh the potential benefits
againat the potential riska in order to reach a rational
poaition. These are conajdered separately below.

l. What are the riska? If there are any, they are not
apparent to me. I flatly reject the hypothesis that each
species has a teloa which ia violatad by the introduction of
foreign genetic material, and find this position to be
logically untenable by any objective, rational, and informed
person. There are any number of examples of the transfer of
genetic material from one speciea to another in nature,
which indicate that species barriers are not abaolute.
Tranafer of ganetic material from one speciea to another
actually may be a significant mechanism of evolution. The
introduction of genea in the laboratory is not qualitativaly
different from these naturally occurring phencomena.

If Mr. Rifkin’s contention that each speciesa has a
right to its species integrity ias accepted, then the
selective breading done by farmers for thousanda of years
would have to be eliminated. It is common practice to
salectively breed those animals which express dasired
characteristica, e.g. high milk production, large size,
gentle temperment, etc, Over the yeara, this breeding leads
to conaiderable alterationa in the apecies involved.
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Witneaa the differencea batwaen dogs and jackala, pigs and
wild boars, cowa and wild cattle, etc. Wouid Mr. Rifkin
stop all selective breeding expariments? Introduction of
foreign genetic material representa a quantitative but not
gualitative change from the aelective breeding experiments,.
Animals with desired characteristices may be made more
quickly and economically than by conventional breeding, but
ultimately the same anda wouid be reached.

2. VWhat are the benefitas? In practical terms, it may be
poasible to generate larger and more efficient animale that
will increase the supply and decrease the price of meat and
dairy products. If, for example, larger pigs can be’
generated, then fewar would have t¢ be raimed to provide the
sane amount of meat, which may reault in increased econony
and certainly will result in a fewer number of pigs which
will have to be raised and sacrificaed. Thus, in addition to
increases in afficiency, these experiments probably will
reduce animal suffering.

Other commercial benefits would be the large scale
production of medically important products in animala. For
exanple, if large animals could be made to produce large
amounts of insulin or interferon, the resulting product
would be appropriately glycosylated and ctherwiase modified
and probably would be considerably more effective than the
corresponding product made in bacteria. These
characteristics would make the product cheaper and more
effective, and therefore available to a greater number of
paeople, with a dacreasged riak of side effecta.

To my mind, the commercial benefits pale beside the
benefits to ba gained from the increased understanding of
gene regulation and function which has and will continue to
be generated by this technology. Many human diseases result
at least in part from alterations in gene satructure or
function. Recent evidence demonstrates uneguivocally that
aany types of cancer result from a limited number of genetic
changes, and heart diseaase as well has a genetic component.
Currently, the bast system available to characterize
tisasuae-spacific gena regulation and the effecta of genatic
changes on the phaenotype of animalas ia to return genes into
manmalian apecies, in particular the laboratory mouae.
Legislation against this technology would eliminate one of
the major routes by which we are slowly gaining an
understanding of gene expression in mammalian organisme and
would needlessly retard our understanding and ultimately
control of many human diseases.

In summation, the potential benefits from this
technology are so great both in basic science and in
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madically and commarcially applied areas of resaarch, while
the riaks are s0 minimal, that to abolish the technology
would be a shame and a disservice to the American peocple.

In very direct terms, one musat conaider whather the more
rapid allieviation of human diasasea and the potential
production of medically and commercially important animals
justifies the introduction of genee into a faw laboratory
and domeatic animal species (with the purported violation of
their telos). In_my mind, there is no queation.

Sincerely, 2 ,
o & :
//r s /L =

Y
George cangds )//
Asaiatant ProfeBasor



University of Wisconsin—Madison

LABORATORY OF GENETICS _ O. Smithies
408 Gemtics Bullding Offica: (608) 2a2-2976
Madison, Wisconsin 83706 . Laboratory: (808) 262-1047

October 17, 1984

Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy

and Infectious Diseases
National Institutes of Realth
Bethesda, MD 20205

Dear Dr. Gartland:

This letter is to comment on the two amendments to the NIH Guidelines for
Recombinant DNA Experimentation submitted by Mr. Jeremy Rifkin for possible
consideration by the Recombinant DNA Advisory Committee (RAC) at its next meeting
on October 29th, 1984,

Mr. Rifkin states that his amendments are to protect "the principle of
species integrity" transgression of which "violates the right of every species to
exist as s separate, identifiable creature." He also wishes the committee to
endorse his view that any transfer of genes between non-breeding mammslian
species, particularly when a human is the donor or recipient, is abhorrent and
“morally aad ethically unacceptable." The basis for Mr. Rifkin's assumed
principle of species integrity is unot stated by him, nor are any arguments
presented to support his personal view that inter-species transfer of genes is
morslly unacceptable.

I am a Hilldale Professor of Genetics and Medical Genetics at the University
of Wisconsin-Madison, a member of the Genstics Section of the National Academy of
Sciences, and a past President of the Genetics Society of America. I have been
for many years and continue still to be an active investigator in the field of
molecular genetics. I use recombinant DNA technology every day in my laboratory.
I am also active in studying the natural evolution of genes in various species,
including man. In all gy studies I am constantly made aware of the great
commonality of genetic material. Mammalian species that have no possible means
of breeding at the present time have features in their genomes of remarkable
similarity. Nowhere do I find evidence supporting any inviolate primciple of
species integrity. Indeed, there is increasing evidence that genetic material
can be transferred from one species to another by viral and other microbial
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agents. Such transfers, although infrequent, appear to be natural steps in
evolution. Mr. Rifkin is surely not well-informed when he tries to protect a
non-existent principle of species integrity.

The moral or ethical basis for forbiding any gene transfer between humans
and mammalian epecies is also unsupported in Mr. Rifkin's statement. He faile to
consider the need to investigate the function of normal and defective human genes
in animals in order to understand the effects and possible correction of their
malfunction in human patients. Nor does he consider other benefits that might be
obtained by introducing the genes from one manmalian species into another. One
such benefit that can be envisaged is the improvement of our livestock, By all
means such experiments should be considered carefully and their potential
benefits weighed against any harm they might do. We should also be careful to
avoid unwarranted suffering in experimental animals. But Mr, Rifkin is asking
for a blanket prohibition on moral grounds. In doing this he shows that his view
of morality is sorely limited, for he does not consider the moral harm of
allowing human genetic abnormalities, some of which cause great misery, to go
uninvestigated when we have available tools for their study and poasible
treatment. The door would be closed on important avenues to the alleviation of
human suffering if Mr. Rifkin's amendments were to be passed.

I yrge the Recombinant DNA Advisory Committee to reject both Mr, Rifkin's
amendments, on the basis of the unsupported nature of their premises, and because
their adoption would prevent the carrying out of many invaluable experiments
aimed at avoiding in the future unnecessary suffering in human families in which
genetic abnormalities presently cccur.

Sincerely,
gw@t W
- .-
Oliver Smithies,M.A.,D.Phil(Oxon)

Hilldale Professor of Genetics
and Medical Genetics

05:FM



Universu-y Of Hlinois Department of Dairy Science College of Agriculture
- i 315 Animal Scierices Laboratory 217 333-3462
at Urbana-Champaign 1207 Wet Cregary Drive
Urbana - ‘
[linois 61801

‘ October 22, 1984

Director, Office of Recombinant DNA
Activities

Building 31, Room 3Bl0

National Institutes of Health

Bethesda, Maryland 20205

Dear Sir:

We are deeply concerned about the recent proposals made
to your committee by Mr. Jeremy Rifkin (Federal Register 49:
37016-37017, 1984) on the transfer of mammalian genes. The
proposal is not founded on scientific facts or reasoning and
would have far reaching implications in the areas of future
world food production and in human health.

Mr, Rifkin's proposal is based solely on ethical issues,
reflecting primarily his personal beliefs. No concern is
expressed for environmental or safety issues. The "dramatic
new technological threshold" expressed by Mr. Rifkin is anything
but new. Transfer of DNA to mammalian cells or embryos is a
well established technique and research to date has done much
to clarify the biological limitations of the approach. An
important biological lesson underlined by the use of recombinant
DNA techniques is that the genome of organisms is not static,
with a number of types of movable elements existing and this
dynamic nature of the genome is a mechanism of adaptation to
changing environment. Evidence from research in developmental
biology strongly indicates that incompatibility within a genome
most likely will lead to embryonic death.

Man's efforts to genetically manipulate other species
began well before recorded history. Attempts at DNA transfer
to confer a special characteristic on population within a
species is but a more refined extension of selective breeding
used by man for centuries in many species. The successful
transfer of DNA in humans to cure genetic disease could
scarcely be condemned on ethical grounds. Numerous gene
products from other species are routinely used in treating
human diseases. The transfer of a gene rather than administra-
tion of its product is not a violation of species identity,
but simply a more efficient and probably more effective
treatment.
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4 Prohibition of gene transfer in animals would severely
limit future progress in critical human and animal needs areas
and would dramatically cut short the current revolution in
biological research. We vehemently oppose Mr. Rifkin's proposed
amendments and urge the committee to reject those amendments.

Sincerely,

;__%ﬁa, 7/2. ?)&&S&Lr assoc. Prof., Dairy Science

, Asst.. Prof., Animal Science

: 5 :g ! ?M , Assoc., Prof., Dairy Science

~— ,;_{C{ ]”M%A , Asst. Prof., Dairy Science
39. &W’ , Assoc. Prof., Dairy Science

Prof., Dairy Science

, Prof., Dairy Science

/
M AN .wi%&_?rof., Animal Science

1

[R—
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THE UNIVERSITY OF TEXAS MEDICAL BRANCH
GALVESTON, TEXAS 77550

DEPARTMENT OF HUMAN BIOLOGICAL CHEMISTRY & GENETICS Area Code 400
Division of Cell Blology : - 7812761

October 19, 1984

Director

Office of Recombinant Activities
Building 31, Room 3810

National Institutes of Health
Bethesda, MD 20205

Sirs:

I am writing in strong objection to Mr, Jeremy Rifkin's proposal to ban
incorporation of genetic materials into the germline across species lines in
mammals. In the first place, Mr. Rifkin offers no evidence that such experi-
ments involve any risk to the public--and it 1s on the basis of risk
assessment that the RAC is charged with making its decisions. Instead, Mr.
Rifkin offers a set of labored philosophical statements about the inherent
rights of species to a2 separate identity--a subject more suited to the

. classroom than to a regulatory agency.

If adopted, however, Mr. Rifkin's proposal would have a most far-
reaching adverse impact on a promising future approach to treatment of human
genetic diseases. Some of those diseases caused by enzyme deficiencies in a
well-defined target area may soon prove amenzble to treatment by somatic gene
therapy, in which the wild type gene would be introduced into somatic cells
of the affected organs. However, those diseases whose defect involves a
more widespread or unknown target could not be treated in this way, but might
be ameliorated by introduction of the wild type gene into eggs before in vitro
fertilization. Obviously, detailed animal experiments would have to precede
any possible human trials of such a scheme. Since animal models of only a
few genetic diseases are avilable, most such experiments would attempt to
detect expression of exogenous genes against a wild type background. To
establish definitively the nature of any increased expression, heterologous
genes would have to be used. But it is precisely those experiments which Mr,
Rifkin now seeks to ban. Thus, his proposal would forever seal off this
promising area of future research.
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October 19, 1984
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: This is, 1 suspect, precisely what Mr. Rifkin really wants to do. His
real objective 1s to prevent manipulation of the human genome with human
genes, an idea which has already generated much controversy, partly at his
instigation. For fear that his battle there will be lost, he now seeks to
make that argument moot by preventing perfection of the necessary techniques.
I strongly urge that the RAC reject this ill1-advised and unfounded
prohibition.

Sincerely,

DS A kmﬁ/

David A. Konkel, Ph.D.
Assistant Professor

DAK:1rj



JANE X, WOODROW, PH.D. he
r CLINICAL, FRYCHOLOGIST _
. B W, STIMEON, SUITE 2
N’ P.O. BOX 277, ATHENS, OHIO 48701
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October 11, 198l

Director, Uffice of Recombinant W4 letivities
3uilding 31, Room 3310
Matlional Institutes of Health

) ‘Bethesda, ¥Yaryvland 20205

Dear Director:

I am writing in response to ir, Jeremy Rifkin's.proposed amendment
to the National Institute of Health's Guidelines for Research
involving Recombinant .I7A :ioclecules as outlined in the 3eptemier
20, 196l Federal Re lster.

I am very concerned that ir, RLfkin's proposal Goes 0% take into
conslderation the discontinuance of imporitant medlcal research
relative to enetic disorders, cancer, and cther diseases, I am
specificall interested in the continuation of this research as
e it relates to a rare genetic disease lmnown as hetacaromatic
Leukodystrophy, I am familiar with the Downard family in Athens,
Ohlo who have two young children with t.is particular dissease,
It is my understanding that thils ressarch is currently the most
viable possibility for cure or treatment for these two and many
other children suffering from genetic diseases,

I strongly urge the committee not to adopt the proposed amendment
and instead continue the funding for Recombinant TA Activities
“ssearch,

Sincerely,

= &QM

Jane 2, Weodrow, Ph, D,
Clinical Psycholoslist

A5 3



167 Morris Avenue
- Athens, OH 45701
' ' October 12, 1984

Director

Office of Recombinant DNA Activities
Building 31, Room 3B10

National Inatitutea of Health
Bethesda, MD 20205

Dear Director:

The September 20, 1984 Federal Register outlined
Mr. Jeremy Rifkin's proposed amendment to the National
Institute of Health's Guidelines for Reaearch involving
Recombinant DNA Molecules.

Mr. Rifkin's proposal would, 1f adopted, discontinue any
further genetic transfer experimentation with laboratory
animals and would prohibit much needed research on cancer,
genetic disorders, muscular distrophy, diabetea, sickle cell
aneria, asthma, and other diseases.

Two young children, very close to me, are suffering from
Metachromatic Leukodystrophy--a rare genetic disease that is
a terminal illnees. It is my understanding that recombinant
genetic research 1s currently the most viable posaibility for
cure or treatment for these two children and the thousands of
other children and adults suffering from genetic diseases.

I am saddened to think that all medical research
relative to this disease would be delayed or prohibited. I
strongly urge the committee not to adopt the proposed
amendment and inetead continue the funding for Recombinant
DNA Activities Research.

3incerely,

mam

Bonnie C. Vail



October 15, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3Bl0

National Institute of Health

Bethesda, MD 20205 '

Dear Director:

I am writ in regard to the proposed amendment to the National
Institute of th's Guidelines for Research imvolving Recombinant DHA
Molecules as submitted by Mr. Jeremy Rifkin of the Foundation on
Economic Trends. i

I am very concerned that Mr. Rifkin's proposal will discontinue
research important to the cure of gemetic disorders, cancer and other
diseases. I am strongly wrging the comnittee to overrule the proposed

amendment and continue the funding for Recombinant DNA Activities
Research.

Sincerely,

v  ACSe)
777 5t Ll
/2 Inagappte =

%Wﬂ,%

270/



October 15, 1984

1

Director, Office of Recombinant DNA Activities
Buil 31, Room 3B10.

Nat Institute of Health

Betheada, MD 20205 .

Dear Director:

I am wri mrewdwﬁmmmdmmmm
Institute of th's Guidelines for Research involving Reconbinant DA
Molecules as submitted by Mr. Jeranyniﬂdnofthel‘omdatimm
Econamic Trends.

I am very concerned that Mr. Rifkin's proposal will discontinue
research inportant to the cure of genetic disorders, cancer and other

diseases. I am strongly the committee to overrule the

m:hmt: and continue the for Recambinant DNA Actlvities
;imerely, S E .
Joan Shipp

Hodgenville, KY 42748




101 Melissa Street
‘Elizabethtowm, KY 42701
October 15, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3BlO

National Institute of Health

Bethesda, MD 20205

Dear Director:

I am writing in regard to the proposed amendment to the National

Institute of Health's Guidelines for Research involving Recombinant DNA

Molecules as submitted by Mr. Jeremy Rifkin of the Foundation on .
Economic Trends.

I am very concerned that Mr. Rifkin's proposal ‘will discontinue
research important to the cure of genetic disorders, cancer and other
diseases. I am strongly urging the committee to overrule the proposed
amendment and continue the funding for Recombinant DNA Activities
Research.

Sincerely,

(o hlmas



October 15, 1984

Director, Office of Reconbinant DNA Activities
Buil 31, Room 3B10

Mational Institute of Health

Bethesda, MD 20205 ‘

Dear Director:

I am wri in regard to the proposed anendment to the National
Institute of th's Guidelines for Research inwolving Recanbinant INA
Molecules as submitted by Mr. Jeremy Rifkin of tlm Foundation on
Economic Trends.

I am very concerned that Mr, Rifkin's proposal will discontinue
research important to the cure of genetic disorders, cancer and other

diseases. I am strongly the committee to overrule the
amendment and continue the for Reconbinamt DNA Activities
Research. :

Sincerely,

h— )

N.R. SHAH MYy

STAEF %\fc‘umﬂa Sy

NIORTH CEDTRAL WHPREHTR SUE
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October 5. 1984 ;

Director, Office of Recombinant DNA Activities
Building 31, Room 3B10

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to the proposed amendment to the
National Institute of Health's Guidelines for Research
involving Recombinant DNA Molecules as submitted by Mr.
Jeremy Rifkin of the Foundation on Economic Trends,

I am very concerned that Mr. Rifkin's proposal will
discontinue research important to the cure of genetic
disorders, cancer and other diseases, I am strongly urging
the committee to oWerrule the proposed amendment and
continue the funding for Recombinent DNA Activities
Research.

Sincerely,

Lubowod Gkl

Barbara A. Gibbs
313 East Highland Drive
lanesville, Ohioc 43701
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October 15, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3Bl0

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr. Jerea§ Rifkin's proposed amendment to the
National Institute of Health's Guidelines for Research involving Recombinant
DNA Molecules as outlined in the September 20, 1984 Federal Register.

I am very concerned that Mr. Rifkin's proposal does not take into consid-
eration the discontinuance of important medical research relative to genetic
disorders, cancer and other diseases. I am specifically interested in the
continuation of this research as it relates to a rare genetic disease known
as Metachromatic Leukodystrophy. I am femiliar with the Downard family in
~ Athens, Ohio who have two young children with this particular disease. It is
ny understanding that this research is cyrrently the most viable possibility
for cure or treatment for these two and many other children suffering from
genetic diseases.

I strongly urge the committee not to adopt the proposed amendment and instead
continue the funding for Recombinant DNA Activities Research.

Sincerely,

Nowetty b livauter)

Doroth¥ Schlueasler
1830 Aspen Drive
Zanegville, Ohio 43701

26|



October 15, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3B10

National Institutes of Health

Bethesda, MD 20205

Dear Director:

1 am writing in response to Mr. Jeremy Rifkin's proposed amendment to the
National Institute of Health's Guidelines for Research involving Recombinant
DNA Molecules as outlined in the September 20, 1984 Federal Register.

1 am very concerned that Mr. Rifkin's proposal does not take into consid-
eration the discontinuance of important medical research relative to genetic
disorders, cancer and other diseases, I am specifically interested in the
continuation of this research as it relates to a rare genetic disease known
as Metachromatic Leukodystrophy. 1 am familiar with the Downard family in
Athens, Ohio who have two young children with cthis particular disease. It is
my understanding that this regearch is currently the most viable possibilicy
for cure or treatment for these two and many other children suifering from
genetic diseases,

I strongly urge the committee not to adopt the proposed amendment and instead
continue the funding for Recombinant DNA Activities Research.

Sincerely,

es E. Bee
4 So, Slope Bay
Zsnesville, Ohio 43701
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QOctober 15, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3B10

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed amendment to the
National Institute of Health's Guidelines for Research involving Recombinant
DNA Molecules as outlined in the September 20, 1984 Federal Register.

1 am very concerned that Mr. Rifkin's proposal does not take into consid-
eration the discontinuance of important medical research relative to genetic
digorders, cancer and other diseases. 1 am specifically interested in the
continuation of this research as it relates to a rare genetic disease known
as Metachromatic Leukodystrophy. I am familiar with the Downard family in
Athens, Ohic who have two young children with this particular disease. It is
my understanding that this research is currently the most viable possibility
for cure or treatment for these two and many other children suffering from
genetic diseases.

I strongly urge the committee not to adopt the proposed amendment and instead
continue the funding for Recombinant DNA Activities Research.

Sincerely,

’ZﬂudhoééiﬁbLU&is;..
Michael F. Whiteman
324 Mel Kay Way
Zanesville, Ohio 43701

2A63




October ‘15, 1984

Director, Office of Recambinant DNA Activities
Building 31, Room 3Bl0 - :
National Institute of Health

Bethesda, MD 20205

Dear Director:

I am writ in regard to the proposed amendment to the National
Institute of th's Guidelines for Research involving Recambinant DHA
Molecules as submitted by Mr. Jermykiﬂdnoftlui’ouﬂatimm
Econamic Trerxs.

1 am very concerned that Mr. Rifkin's will discontinue
research important to the cure of genetic cancer and other
diseases. I am strongly ﬁlecomi.tteetomxleﬁmpmposed
amendrent and continue the for Recambinamt DINA Activities
Research. i :

Sincerely,
(P Hagpel
Ot Box s

@x?u;//% k/’(/ Yol
/502) 7375520
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October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3Bl0

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to the proposed amendment to the
National Institute of Health's Guidelines for Research
involving Recombinant DNA Molecules as submitted by Mr.
Jeremy Rifkin of the Foundation on Economic Trends.

I am very concerned that Mr., Rifkin's proposal will
discontinue research important to the cure of genetic
disorders, cancer and other diseasea. I am strongly urging
the committee to averrule the proposed amendment and
continue the funding for Recombinent DNA Activities
Research.

Sincerely,

33«)

360 Western Circle
Radcliff, KY 40160
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David L. Lovett -
2 Trent Place ‘ '
The Ploins; Ohie 45780
October 12, 198

Director, Office of Recombinant DNA Activities
Bullding 31, Room 3B1lO

National Institutes of Health

Bethesda, MD 20205

Dear Director:

I am writing in response to Mr.. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules. as outlined
in the September 20, 198} Federal Register.

I am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetioc disorders, cancer and other
diseases. 1 am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy. I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease. It is my
underateanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases.

I strongly urge the committee not to adopt the proposed

amendment and instead continue the funding for Recombinant
DNA Activities Resesarch.

WiZe g s toe

David L. Lovett et L. Lovett
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Director ‘ _
Office Recombinont DNA Activities
Building 31

Room 3B10

Notional Institutes of Health
Bethesda, Maryland 20205

To Whom It Moy Concern:

RE: Proposed Addition of Prohibited Experiment:.tn the Guidelines

I work in a school in which a girl of 28 months 1is
enrolled. This child has a diognosis of Metachromatic
Leukodystrophy, The cause of this diseose is o recessive
genetic troit which limits the production of Arylsyphatase A,

Arylsuphatase A is a chemicol which is necessary for proper
function of the nerve cell,

This child appeared normol at birth with normol development

until age 20 months, she then begon regressing ond is now

unable to wolk, tolk or even hold her heod up. She hos o 4
month old sister who hos also been diognosed with the some
disease, If the two girls could have gene transfers in the

neor future, the older girl's progressive diseose could be
stopped, ond the infont could develop normally. 1f genetic
research loses the funding necessory to continuve, then the
progressive fotal disease of these two children will continve.

There are many genetic diseoses os well as concer, which.
covuld benefit from the continuing research in Recombinont DNA,

Pleose continue Recombinont DNA research so more people .
in the future maoy become healthy, hoppy, productive individuols,

Sincerely,

iy s

New Marshfield, OH 45766
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October 2, 1784

To Whom It May Concern:

It hos come to my attention that Mr, Jeremy Rifkin of
the Foundation on Economic Trends, Washington, D.C, submitted
o letter to the Nationol Institutes of Health to omend guide-
lines for recombinant DNA experimentotion to prohibit ony
experimentation involving the tronsfer of a genetic troit from
a humen being into the germ line of onother mommolion species
and to also prohibit ony experimentotion involving the tronsfer
of a genetic trait from ony mommolion species into the germ
of o human being.

I DO NOT support this recommendotion - Research uvtilizing
this procedure could be very helpful to mony populations.
One reseorch orea presently u!IIEzIng this procedure is o
search for the cure of metochromotic leuvkodystrophy which
hondicaps children at an eorly age.

If this procedure is prohibited, you are limiting the
seorch for a cure for this genetic problem. This stoppage
would be disostrous teo many young children.

To reiterate = I DO NOT support the recommendotion of
Mr. Jeremy Rifkin ond I would like to see the guidelines
as they ore to remoin intoct,. .
Sincerely,
d
New Marshfield, OH 45766
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October 2, 1984

~To Whom It May Concern:.

It hos come to my ottention thot Mr. Jeremy Rifkin of
the Foundotion on Economic Trends, Washington, D.C. submitted
o letter to the National Institutes of Health to amend guide-
lines for recombinant DNA experimentotion to prohibit ony
experimentotion involving the transfer of o genetic troit from
¢ humon being into the germ line of aonother mommalion species
and to olso prohibit any experimentation involving the tronsfer
of a genetic troit from any mammolion species into the germ
of a humon being. '

I DO NOT support this recommendation - Research uwtilizing
this procedure could be very helpful to many populations.
One research areo presently U{IIEzIng this procedure i{s o
search for the cure of metachromatic levkodystrophy which
handicops children ot on early oge.

If this procedure is prohibited, yov ore limiting the
search for a cure for this genetic problem. This stoppage
would be disastrous to many young children. ‘

To reiterate - I DO NOT support the recommendotion of
Mr, Jeremy Rifkin and 1 would like to see the guidelines
as they ore to remain intoct,

Sincerely,

New Marshfield, OH 45766



Director . ~

Office Recombinont DNA Activities
Building 31

Room 3B10 —

Notional Institutes of Health
Bethesdo, Maryland 20205

To Whom It May Concern: . :
RE: Proposed Addition of Prohibited Experiments to the qudclina:

I work in o school in which o girl of 28 months is
enrolled, This child has a diognosis of Metochromatic
Levkodystrophy. The couse of this diseose .is o recessive
genetic troit which limits the production of Arylsyphatase A,
Arylsuphatase A i{s o chemicol which is necessary for proper
function of the nerve cell. ' ‘

This child'uﬁpeorad normal ot birth with normal ‘development
until age 20 months, she then begon regressing ond is now

unoble to wolk, taolk or even hold her head vp. She has a 4
month old sister who has olso been diognosed with the some
disease. If the two girls could have gene tronsfers in the

near future, the older girl's progressive disease could be
stopped, aond the infont could develop normally. 1f genetic
reseorch loses the funding necessary to continue, then the
progressive fotol disease of these two children will continve.

There ore mony eneti£ diseoses os well os concer, which.
covld benefit from the continuing research in Recombinant DNA,

Please continuve Recombinont DNA research so more people .
in the future moy become healthy, hoppy, productive individuols.

Sincerely,

wa

New Marshfield, OH 45766
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Director .

Office Recombinant DNA Activities
Building 31

Room 3B10 )

National Institutes of Health
Bethesda, Marylaond 20205

To Whom It Moy Concern:
RE: Proposed Addition of Prohibited Experiments to the Cuid&lines

1 work in o school in which o girl of 28 months is
enrclled., This child hos o dicgnosis of Metochromatic
Levkodystrophy. The couse of this diseose i3 o recessive
genetic troit which limits the production of Arylsyphatose A,
Arylsuphatase A is o chemicol which is necessory for proper
function of the nerve cell, -

This child opprared nermal at birth with normal development
until age 20 months, she then begon regressing aond is now
vnable to walk, talk or even hold her heod up. She hos a 4
month old sister who has olso been diognosed with the same
disease, If the two girls could have gene tronsfers in the
near future, the older girl's progressive diseose could be
stopped, and the infont could develop normally. If genetic
research loses the funding necessary to continue, then the
progressive fotol disease of these two children will continve,

There ore many genetic diseases aos well os concer, which.
could benefit from the continuving reseorch in Recombinont DNA,

Please continue Recombinont DNA reseorch so more people .
in the future moy become heolthy, happy, productive individuols.

Sincerely,

Rubt M. Roainan

New Marshfield, OH 45766
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Director

Office Recombinont DNA Actlvities
Building 31

Room 3BI1D

Notional Institutes of Health
Bethesda, Moryland 20205

To Whom It Moy Concern: ‘
RE: Proposed Addition of Prohibited Experlmentslto the Guidelines

1 work in o school in which o girl of 28 months is
enrolled., This child has a diagnosis of Metochromotic
Levkodystrophy. The couse of this diseose is o recessive
genetic troit which limits the production of Arylsyphatase A,
Arylsuphaotase A is a chemical which is necessary for proper
function of the nerve cell,

This child opperored normaol ot birth with normal development
vntil age 20 months, she then begon regressing ond is now
vnable to walk, talk or even hold her head up. She has o 4
month old sister who has olso been diagnosed with the some
disease, If the two girls couvld hove gene tronsfers in the
near future, the older girl's progressive diseose could be
stopped, ond the infant could develop normolly. If genetic
research loses the funding necessary to continue, then the
progressive fatal disease of these two children will continve.

There are many genetic diseases os well as concer, which.
could benefit from the continuing research in Recombinaont DNA,

Please continuve Recombinant DNA reseorch so more people .
in the future may become heolthy, happy, productive individuals.

Sincerely,

o) (2l

New Marshfield, CH 45766
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Director , ~ :

Office Recombinont DNA Activities
Building 3}

Room 3B10O .

Notionol Institutes of Heclth
Bethesdo, Marylond 20205

To Whom It Moy Concern: _
RE: Proposed Addition of Prohibited Experiments to the Guidelines

1 work in o school in which o girl of 28 months is
enrolled. This child hos o diagnosis of Metochromotic
Leukodystrophy. The couse of this disecse-is o recessive
genetic troit which limits the production of Arylsyphatose A,
Arylsuphatase A is o chemicol which i{s necessary for proper
function of the nerve cell.

This child oppeored normol at birth with normol development
until aoge 20 months, she then begon regressing and i3 now
vnoble to walk, tolk or even hold her head vp. She haos o 4
month old sister who hos also been diognosed with the some
disease, If the two girls could hove gene tronsfers in the
near future, the older girl's progressive disease could be
stopped, ond the infont could develop normally. 1f genetic
research loses the funding necessary te continuve, then the
progressive fotal disease of these two children will continue,

There ore many genetic diseoses as well as cancer, which.
couvld benefit from the continuing reseorch in Recombinant DNA,

Pleose continue Recombinont DNA reseorch so more peopls .
in the future moy become healthy, happy, productive individuols.

Sincerely,

faaliana Lol meg

New Marshfield, CGH 45766
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Director

Office Recombinont DNA Activities
Building 31

Room 3B10 :

Notional Institutes of Health
Bethesda, Maryland 20205

To Whom 1t Moy Concern: . R
RE: Proposed Addition of Prohibited Experiments to the Guidglines

1 work in o school in which a girl of 28 months is
enrolled, This child has a diaognosis of Metachromotic
Levkedystrophy, The cause of this diseose is a recessive
genetic troit which limits the production of Arylsyphatase A,
Arylsuphotose A is o chemical which is necessory for proper
function of the nerve cell, :

This child appeored normol at birth with normaol development
vntil age 20 months, she then begon regressing ond is now
vnaoble to walk, talk or even hold her head vp: She hos o 4
month old sister who hos also been diagnosed with the some
disease, If the two girls could have gene tronsfers in the
near future, the older girl's progressive diseose could be
stopped, ond the infont could develop normolly, If genetic
rescorcﬂ loses the funding necessary to continue, then the
progressive fotol diseose of these two children will continve,

There ore many genetic diseases os well o3 cancer, which.
could benefit from the continuing reseorch in Recombinont DNA,

Pleose continue Recombinont DNA research so more people .
in the future moy become healthy, hoppy, productive individuols,

Lo,

/

New Marshfield, OH 45766

Sincerely,
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October 2, 1984

To Whom It Moy Concern:

It hos come to my attention that Mr. Jeremy Rifkin of
the Foundation .on Economic Trends, Washington, D.C. submitted
a letter to the National Institutes of Health to omend guide-
lines for recombinont DNA experimentotion to prohibit any
experimentotion involving the transfer of a genetic trait from
o human being into the germ line of another mammolian species
ond to also prohibit any experimentation involving the traonsfer
of o genetic trait from ony mommolion species into the germ
of a human being. - -

I DO NOT support this recommendotion ~ Research utilizing
this procedure could be ver %tlgfnl to mony populotions.
One research orea presently v zing this procedure is o
search fér the cure of metachromotic leukodystrophy which
handicoaps children at on early oge.

If this procedure is prohibited, you ore limiting the
search for a cure for this genetic problem. This stoppage
would be disastrous to many young children. '

To reiteraote - I DO NOT support the recommendation of
Mr. Jeremy Rifkin ond I would like to see the guidelines
as they are to remain intact.

Sincerely,

New Marshfield, OH 45766
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October 2, 1984

- To Whom It Moy Concern:.

It has come to my attention that Mr. Jeremy Rifkin of
the Foundation on Economic Trends, Washington, D.C. submitted
a letter to the National Institutes of Health to umend guide-
lines for recombinont DNA experimentation to prohibit any
experimentotion involving the tronsfer of o genetic trait from
o human being into the germ line of another mommalion species
and to also prohibit ony experimentation involving the transfer
of o genetic troit from ony mommalion species into tho germ
of o human being.

I DO NOT support this recommendotion - Research utilizing
this procedure could be very helpful to maony populations.
One research areo presently uIIIE:Ing this procedure is a
search for the cure of metachromatic levkodystrophy which
handicaps children at an early oge.

If this procedure is prohibited, youv ore limiting the
seorch for a cure for this genetic problem. This stoppage
would be disostrous to maony young children.

To reiterate = 1 DO NOT support the recommendation of
Mr. Jeremy Rifkin and I would like to see the guidelines
as they ore to remain intact,

Sincerely,

&ﬁwm_

New Marshfield, OH 45766
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October 2, 1984

. To Whom It May Concern:.

It has come to my attention that Mr. Jeremy Rifkin of
the Foundation on Economic Trends, Washington, D.C. submitted
a letter to the National Institutes of Health to omend guide-
lines for recombinant DNA experimentation to prohibit any
experimentotion involving the transfer of o genetic trait from
a human being into the germ line of another mammolion species
and to also prohibit any experimentation involving the transfer
of o genetic trait from any mammalian species into the germ
of a human being. : ‘

I DO NOT support this recommendation - Research utilizing
this procedure could be very helpful to many populations.
One reseorch orea presently uiIIEz!ng this procedure is a
search for the cure of metachromotic levkodystrophy which
handicaps children at aon early age.

If this procedure is prohibited, gou are limitiﬁg the
seorch for g cure for this genetic problem, This stoppage
would be disastrous to many young children. ,

To reiterate = I DO NOT support the recommendation of
Mr. Jeremy Rifkin ond 1 would like to see the guidelines
as they are to remain intaoct.

Sincerely,

QTR



October 2, 1984

To Whom It May Concern:.

It haos come to my attention that Mr, Jeremy Rifkin of
the Foundation on Economic Trends, Washington, D.C. submitted
a letter to the Notionol Institutes of Heolth to omend guide-
lines for recombinant DNA experimentation to prohibit any
- experimentotion involving the tronsfer of o genetic trait from
o humon being into the germ line of another mommalion species
ond to olsc prohibit any experimentation involving the transfer
of o genetic trait from any mammolion species into the germ
of o human being. : -

I DO NOT support this recommendotion - Research utilizing
this procedure could be very helpful to many populations.
One reseorch area presently uIIIEzIng this procedure s a
search for the cure of metachromatic levkodystrophy which
handicops children at on early age.

If this procedure is prohibited, you are limiting the
search for a cure for this genetic problem. This stoppage
would be disastrous to many young children, '

To reiterate - I DO NOT support the recommendotion of
Mr. Jeremy Rifkin ond 1 would like to see the guidelines
as they are to remain intact.

Sincerely,

S

New. Marshfield, CH 45766.



October 5, 1984

‘Director, Office of Recambinant DNA Act;vities

Building 31, Room 3Bl10O
National Institute of Health
Bethesda, MD 20205

Dear Director:

I am writing in response to the proposed amendment to the
National Institute of Health's Guidelines for Research
involving Recombinant DNA Molecules as submitted by Mr.
Jeremy Rifkin of the Foundation on Economic Trends.

"I am very concerned that Mr. Rifkln 5 proposal will

discoritinue research important to the cure of genetic
disorders, cancer and other diseases. I am strongly urging
the committee to overrule the proposed amendment and
continue the funding for Recombinent DNA Activities
Research.

.

‘Sincerely,

-

Office of the Principal

" Elizabethtown High School

620 N. Mulberry St.
Elizabathtown, KY 42701
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